APPARATUS, METHOD AND COVPUTER PROGRAM PRCDUCT FOR

SI GNALI NG MODULATI ON AND CODI NG SCHEME TECHNI CAL
WO-R@R0932pH001] The exenplary and non-1imting PCT/IB2008/050375

enbodi ments of this invention relate generally to

wi rel ess communi cati on systens, nethods, devices and

COTRE S PRURTIRSINGH P ARt ERIRGBRAM Bl por,

stati on aSEGNALINGMOBULATION ANDICE@DING ISCHEME such
as the evol ved UTRAN (E- UTRAN LTE, sonetines terned
3.9G being standardized in 3GPP I ong term evol ution.
TRAGKGRGINB: [ 0002] In 3GPP (Third CGeneration
Partnership Project), it has been agreed that downlink
[O8Ri0 t i ant eWRacerRNESTi%ad| Bp-lmaiting FabeimsnisePinty JnYpfigh relate
dnbRan9Tto 3GFRIesk SBMRtESort §SIHRN, AreiGh SHPRA! bt Hfinihflert
i gj&oo es or strecglrrvs%rs (a st feam’can be as ﬁ rl%gram
p@ducas mdntgble snfatfa:akbo tatotogontrpl Blgealmg\hﬁlwmmn@lham@dna base station
31%4? %ﬂgﬁ;:le)s grft%ngla% 219 {q%:usgrg\egr?dls Iesguﬁclh Salg %ﬁed \I;lel%ﬂﬂgi{AN (E-UTRAN/LTE,
sdfuldtinies &ineMRaG Byt emanderdied nmeP lang emnasohewah at t he
base station BS and the user equi pnment UE) may use two
different transm ssion formats, one for each DL shared
channel codeword. The used shared channel transm ssion
formats used on all shared channel codewords
ed to the UE need to be indicated to the UE,

i cal | y r g $rGaM, B has b hat
D or pr et e FRAN, SineFiNER e A, B by been agreed. tha
doedekondgarttenan mmlwn@r thh éongdmm @‘I'ohch)arlﬁﬁ Qf XA fsometimes
GORE & etanTelt CouE ARG B e By e ot asa
siapRAal coeaaeiveh dise Eafnllinke Sharddf ehanid), @mthabm déwidlink shared channel
correspondi ng shared channel codeword. Each contr ol
UERRAHITED (@ JavmeauPREt(d B YU PRETISYIAE (¢ B afelhrdgngipach at
QB @l RasheneeN Qb TR USE dvd MfibeANSRLSSHON formats,
to the UE on a partlcu ar physi cal resource
on¢ fascath Bh shaned phannd gedevord. tThe sisedcdhnred sharsrbisgismission formats
uge% %Vgﬂrsﬂgreég nlleq(%&e%}o'r n[isan],g;uttgpgl‘lch@bﬁ% cfﬂqf%&&h@é%ﬂ to the UE,

rate (or equiva ent transport bl oc

t@n@xﬂjr m de&mhﬁclkcﬂamegt%)xs cannbet ineerm:te@ Ineshs vegnthatrtheratareomsltiple

RS O BT oE R B SRRl B LT B s

TP theb\S SHIRI f:lﬁthn@&@ﬂ@‘j’cﬁdst hEichth@hd@é tént@dl ehdanagdedewd@ds carries

i ndicate the nodul ati on type allqcated by the network
information about a corresponding shared channel codeword. Each control channel codeword

indicates to the UE the transmission format that has been or will be used in transmission to the
UE on a particular physical resource allocation. Within each of these control channel
codewords are indications of modulation and channel coding rate (or equivalently transport
block size/codeblock length). In the wireless communications art, modulation and coding
rate/codeblock length are termed together as a modulation and coding rate set MCS. Assume
for example that two bits are needed to indicate the modulation type allocated by the network
to a UE, and five bits are needed to indicate the coding rate allocated by the network to that
same UE in that same allocation. The MCS would then be seven bits long. For the case
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to a UE, and five bits are needed to indicate the
coding rate allocated by the network to that sane UE
WO pooslg29&ane al | ocati on. The MCS woul d t hen bRCHEB2008/050375
bits long. For the casewhere there are two control
channel codewords for a single allocation of network
wﬂax%egéllre rtT% Eﬁtﬁ)?% Jnﬁel%o ewdifs RF a fe aﬁlgé/a%bﬁ %k network physical
resource b ocate In a singfe network grant to
re@am—rcdsJ@ g., exectr ro@n physhcabnml blonkel elpad cma sunels nsWelﬂgrant to

t h
O%%[glz)n 8}1(:{1 §$1%{?1'1 &haﬂléeq gadsw CP ca};ﬁlerﬁ ??,}%{1 ésttoE g/ISCgSO b 1nce the b1t rate of the

célesi chdhe dhouldi v mpz Qs tnhieinQV af heaibld, riots tleh;ﬁslﬂe a@ mmmhze the
channel codewor ds. 0003(% Al so, the UE may transmt

o¥gRREA oM FoRiTol FrBRThSe e(‘iﬁ"l"’?lr‘j(s‘CQ) on an uplink control
channel related to a possible DL transm ssion fornat

with multiple shared channel codewords. |In that case,

[Pk @@p the blé?rmam@ar@mﬁ dbentichgustipyr isfosmatian (E6Ms¢sen wlink control

BT BRSOl G

cdkteworddj Inghat casanhee(ﬂ@hdpmm canfbe frh@picted éntdnsist dfsevaral UL control
od .t ha |nc ude rameter for
Chaanfl? FeEevds, g TR ’heﬁﬁﬁ% @gg%\%?‘gg‘gﬂlb"fl d%@’(?@%d par amet er

for a second shared channel codeword; determ ning from

a locally stored mapping rule a bit sequence that
explicitly indicates the first parameter and that

stbikkei tly indicates the second paraneter; and sending
“a first control channel codeword with the bit sequence
[00b¥AL A@oplmgiotdnwmbndhmat efghe ineerftion éx 2 pathedrdvkinclidgs degamining
flersrt or a ﬁh r@p&gled 08%1%\@950(36\9&{1 aﬁ? g%%:(ﬁ)gd 2211‘?‘1%%%9 ‘For a second
cont anne ewor d compani on e first

sleapdt dh@ﬂmet&bala\naid dngeniigronnh chdﬂy’stdrbtbmsmﬁlng’mlepaﬁmmeﬁw that

he..second. shared ch cod mord itl
cr AR DY e B e e e NOLm o R PUCERBPF Ereh] pifier and
séddirsta ©ONEIneb] GhaRNeddcGoteNM the Hit09QRhc GEONEIifIgy tr@icates the
anot her enbodi ment of the invention is a
fissriperayietsy foa ther g harcd thavaelroAevard aerhisnding ﬁsstemé PFY channel

c@&%‘%&ﬁ é%m QmQM to éjf'ngf doft ol(éﬂ& el%@&z@tﬁ& Q¥heth #RE tdc0k arameter for

actions direct e t owar sen I'ng codewords. Accordin o
thee¢onid shaeafdxrhdmmbcmdﬁwmkies iaptitidy mdicatetl bthe dd seumagithng lsaXphClt
.f{%lr%t par anE ter a({l rst shared channel codeword
Hé 8 12rast ontro annel

SECONE pargmster for a second shared channel
codeword; determning froma locally stored mapping

ruleablt sequ ncethat plicitly indicates t
0P (555 BBER el P R QI eGP i haeERpEEpdns a program

0P Gfa0MFe-RALANEL & uctieRExSQRMIGY R dfehthiSdat-LRBEEQr t6 Pairal actions
codeword with the bit sequence that exg icitl
directed toward sending codewords. According to this em

odiment, %ile actions include
determining a first parameter for a first shared channel codeword and a second parameter for
a second shared channel codeword; determining from a locally stored mapping rule a bit
sequence that explicitly indicates the first parameter and that implicitly indicates the second
parameter; and sending a first control channel codeword with the bit sequence that explicitly
indicates the first parameter for the first shared channel codeword and sending a second

control channel codeword companion to the first control channel codeword, wherein the
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indicates the first paraneter for the first shared
channel codeword and sendi ng a second control channe
W@ owemneR2e8 conpani on to the first control channeCT/1B2008/050375
codeword, wherein thesecond paraneter for the second
shared channel codeword is inplicitly indicated by the
hit, se ' |Gl d i{ | i i i
Sl AP0, AP ob B hEk, oL 08 Al oy e v
sequédne ihaein exdicittihthe ifinst emttiobehangel andesypplar at us t hat
i ncludes a processor, a nmenory and a transmtter. The
processor is configured to determne a first paraneter
[Of)(%[ &ccf)irdilﬁgt toSdadihedeshRnnak of @dewntom thndapp@@nB dhat includes a
paranmeter for a second shared channel cqdeword. The
PIRETTBTY 2 IMMoBh PR HRFIIERTs t Bieeraccrrap b FTIENIRE 14 AglPrmiagpe first
pé’f}argétter BEAHER Rl da BbdeSlotd ahd! J‘é@b&ﬂt;ﬁlsan%tgr'f&ﬁaf second shared
paraneter to a second parameter. The processor is also
clpondli qgdevertd t Héa managtierrifigerct He shoird a geappagcialef thafmmerse bit
SRR B P ITER I Pl ST R Rl L g R R g prpoessor i
alkd ¢@ifigmodthento dkamnme kthedbidbequendet fwini the ileenoby hassbotbadermined

that expljcitly indjcates .the first paraneter for t
firs it o Eareiegimahe Stk as el 1 S Sk eyl Shannel
cERAbFOlithamD&lqu&RE BMRIxEli G AyRaRhethe Arst farhdtérSbr the first shared
control channel codeword, wherein the second paraneter
chagpel spdeyesdriad dhsgnd o sepRIdrrentsdanist epdeyordrrenipanipy (o the first
c#r&%i CRIGS Qﬁfmﬁ, RinbreAEAN RBGRA tHARmele 6XB k&ohd ishurdd Ehannel
Irst control channel codeword.” [0007] In particul ar
calrbodi isentlsitiyfindidated by gpdiitatarsncetthes issaplinidn derirstgpntrol channel
qﬁanﬁﬁl codeword is shorter than the first contro
“TivéRlfel codeword by the Iength of the explicit bit
sequence, and/or each of the first and second contro
channel codewor ds conqg'se a transm ssi o0

P BB BRI L S PP BE S Caiopcueestepdgordis

sEh@PAgh 1COLeMRInES! @afnet QHRARLOBy {1 1906 3G ReFlicitaidéeqtience,
the transm ssion node indicator further indicates a.
anridrtcacteofiteantivat and aevond eonirolehawngboadewendelFargprise a rpgsmission mode

irld?c%f%lr h’%’lt i%hl%gtgsdthgﬁgp{n{agse%)ﬂd%on@? gﬂaggeltcg \xroir([ssd'fe companion to one
paraneter 1S a I rs nodul at1 on an coal ng rate et
afiadiiera ahd/ostthghysiso@bion emodir daditdtarc Kurtheat indisated lao catle-dntenna

by the first control, channe] codeword and .over i ch .
PO B B RN BT ColretiaP e B Ol gimerer i
a $iest @iddu |pidnaiie t®lind 1Ste detFOGATISE phxikal @Edugse baoll tieoflialigrated by the

rate set for a second physical resource bl ock tha

. . 1S
figt pyrat sy cedew oxlpd RUTCErRtyBY eheated chagdeRbrpraigent and
VLo £ dediSis SLEeR RPANIARBNCHANREINg GARMOFH o SecSRiNphysical
and the apparatus conprises a Node B and the _
rgsauranrblody tatfis rildvated by diesetoad ketripl Phaghel hdewoss prslcaviey which the
s&%}@ Isl?a?éd CaR rcggeu;%lré) ?skéeht, Qhd tt}l?:eapparatus comprises a Node B and the
parameters further indicate length of the respective physical resource blocks, or the

parameters are channel quality indicators.

[0008] According to another embodiment of the invention is an apparatus that includes
processing means for determining a first parameter for a first shared channel codeword and a
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paranmeters are channel quality indicators. [0008]
Accordi ng to anot her enbodi nent of the invention is an
WQppansR2os that includes processing nmeans for PCT/IB2008/050375

determining a first parameter for a first shared
channel codeword and asecond paraneter for a second
| .
S e PR horp o B R pR L B e
rulediatoadpe 8 b séquesde tlpaeaﬂieitlenndl@tea adieg pﬂ@pfarfarmt@md parameter

wPHE i b BhERER PO Reo st BB e e B e Soroce

md@tsehsednadhd ddtehint dirs eeDsdorlafifetey. ST he-ﬁlpﬁarﬁp@ﬂiﬂaéﬂiﬁcludes

further includes sepding nmeans for sendin fi
SR e TBRanE i iSBYIng WP MR CHmPH OB HOtd it et ﬁe&flence that

eﬁfflmtl'y%&léal/es 'tﬁé%r&%ﬁﬁl&e? for ke ikt SRALAPBhRN cdRkvotd)8nd fof &dnding

sharéd channel codeword, and for sending the second
thespond ondteh plranhel codrsvest ebrersrrioarit the firg comfeol Changel codeword, and

r
W%Qrem tﬁ’% se%&‘?lﬁﬂ?at%ege? g%‘é@én %’coxﬁg ! ergﬁ' g@%&r g%i‘@?cﬁt%qfhé?t?? ‘ga;r the
bit nadlmer&te ddht Byexplivet ibile fseqoerd ehainhﬂtcodes;voﬁi(pl icit in the
first control channel codeword. [0009] In a particular
enbodi nent of this apparatus, the processing neans

obwl?l WAL Hafticb€ EAPSBHEFSHT thid ApafbRl A@epabRkite lnﬁuahy @ealdes a
ocal nenory of the aPparatus that i s readabl e

ntl%@fﬁ@%%ﬁ%%@é&fomeanam d‘?"i‘i‘@%‘é‘%{ﬁ%aﬁpﬁ@md@é lsafeffldable

M %1@[‘5}%0555?& Sk ttﬁees@ndlfg&ﬁédﬂg Fnclu@ed IWBe10R A Hi@T Further in this
enbodi nent, of which the apparatus is a Node B, each

pmtlculitreenﬁbOdsmenamﬂ vdghothel apramtvsols acdNedend caglo @& thsridrst and second
c?lﬁroll l?'hanne? coc[ :c{ésn é%czu K 02? sll(r)1 dg:‘&]%te ﬁﬁlci‘cg ilat 1{écﬂéaQe%ttﬁeSﬁrst and
s@@ﬁ@@ﬁtr@l’bhh@ebﬂﬂeﬁﬁﬁﬁ lne K:ompahla)nf tb bsd anptieg Ili’&tf&st pasumater is a first
first nmodul ati on an te set r a first
rioH e BOB b e bICbE £ R R S IcE s b farep by g st
&AM ERhnd RaMIRE SRALWOKEL nme ) €kardihiheihel B@lefvbddSit sent, and the
shared channel codeword is sent, and the second
sqrandpar@eten 1§ 2 second mdulatsIAnd cPERS Bifet B R SeFond PRysisat resource
b OQE t ?Sea‘flggh‘{ie tﬁé g’é?:l)nc{ QU l’llgill 98&‘6\&&)?@511& &/e@lvhfaﬁ @ﬁeesqcond
e secon ont r ol annel codeword and over which
smmehﬁamwhdﬂshaﬁedxmhanneI codeword is sent. [0010]
Accordi ng to another enbodi nent of the invention is a
met hod that includes receiving a first control channe
[0 enpdoidibiatancerRmbs diment ditte is@ati@nic@methodthat includes receiving
predeterm ned pqsition, and. receiving a.second cantro
a iR TRl EBABGAC B FURPTSES ¢ Fib S99 TS e gprmincd position,
afV BRB Ing COLBYRI EbntbRLhafiRe S oSford @&ﬁﬁ);ﬁldﬁ' th B e 06 rol Bhannel
t he predeterm ned position. Fro ocal |l y stored
codeporhdiat dce nptthaye a hirsequengsad thenredetgmingg tpogmm efjew a locally

s %e%lnlla%bfn ¥ulé il gjsj (fé%hﬁi%e("lathgﬂ th&bit &aﬁe%ggé)&)[wltly indicates a first parameter
for a first shared channel codeword, and that the bit sequence implicitly indicates a second
parameter for a second shared channel codeword. Thereafter, some action is taken on the first
shared channel codeword according to the first parameter and on the second shared channel

codeword according to the second parameter.



for a first shared channel codeword, and that the bit
sequence inplicitly indicates a second paraneter for a
wazwsne2shar ed channel codeword. Thereafter, SPEEIB2008/050375
action is taken on the first shared channel codeword
according to the first paraneter and on the second

[Oﬁﬂfa%\%to ecn?%%(#fﬁﬁg A%%é‘%o{dﬂné’:}l‘f %F [hqgﬂ%} Lgn §s a?go%ggﬂfﬁg that ﬁncludes a

ret;eh@er] aveniornomd & p@nesspp éﬂatra@ntehat configlredl @sregeive a first control

receiv nory.. and a proce he.receiver is
e pifroal g Trabt Aoy PradreB b ed POHISTASY b grond
ctaliad] chb@svord RinipaGiRd U he Eirdt Rodro ERaes RbadwIRd thaDsdek ln@trhave a bit
and to receive a second channel caodewgrd conpanion t

SeUHeRr A PESHETDINAE] | EOREHEPdS tHREIED S5 e AV ile

as@oct?étfngsﬂ?e%teég&&nl:@to ar}ﬁst%ﬁ%{& EI{H 1d %‘%Jbﬂé b&l‘aﬂ&er -Fﬁfé processor is
menory is configured to store a napping rule

cadigoefl &t dqﬁegrmmefrdm thegegnacde that e bitssquepereaniaidy indivafes the

ﬁqu‘g ParPrf%gt%rg IP aD # 1rs?1 gl'? & cha;lrrlﬁe c%ﬁ%o%? haglfl t{léﬁ tﬁegg{t sgcﬁfeuen{rrg)hcltly

indicples ctiet sieyondr;ﬂrem&te&§01t heecfondt shar@hchanisd epddword. aThe ip&icessor is

shar ed _chapnel codewor th t seque

FER SCCTEG ot GO il FER bl AP et oR G GUOE o fhy frs
pahasBichna banekcdma GRUET Shannb€odBWBLIQRS&RMing B th&l§dch®RT parameter.
configured to take action on the first shared channe
codeword according to the first paraneter and on the

(08 55 ORik s SHAT Ly gé%@agsﬂe JCQRRMRRL AGGOH) figh. 0 the second
paraneter. [001 These and other aspects are detailed
with partlcularlty bel ow. BRI EF DESCRI PTI ON OF THE

DRAW NGS [ 0013] The detail ed description belowis in
reference to the follow ng attached Draw ng Fi gures.

BREO DéjcriiTgw & The Sirawevaa si nplified bl ock di agram of

vari gus elect oni ¢ devices that are SUI ble for :
[P pHagctsiien gfef%leﬁ%& TRV dF y éﬁ%ﬁ@&?ﬁ%ﬁ‘?"s wing; fachied Drawing
rigadgntion. [0015] Figure 2 illustrates tables for bit

indi cati ons of transnission node, nodul ation, and

codi ng rate/ bl ock | ength, and also two control channe

0 e

R M T o, A Bl s that are
s§i@ble X6 ust-iguaaicBgithd axsmplaty@mblodnmhtsy)f Ehlsolnmhtltnabl es

that represent mapping rules used for mapping MCS bits
froma received first control channel codeword to

[odet eFighee ifnstideS thols fé e oiastione ol fradsmidiidh melde, modulatlon and
codeword, accaording to an exenpl ary di ment of t
cpiReeraieltiork lengi #9d atsodp gongrol ghaanffl |CB%W&FC§§?%H~P% MG A Fmation
154 @iPSrehOharnBPlBETRAL kdh BkboBRRAEST 1A inb&iRiohnvent i on

[0016] Figure 3 illustrates locally stored tables that represent mapping rules used for mapping
MCS bits from a received first control channel codeword to determine an MCS for a second

control channel codeword, according to an exemplary embodiment of the invention.

[0017] Figure 4 is a flow diagram showing steps for implementing an aspect of the invention

between a NodeB/Base Station and a User Equipment as detailed in Figure 1.
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bet ween a NodeB/ Base Station and a User Equi pnent as

detailed in Figure 1.[0018] Figure 5 is a process flow
waelz@gogazsshowi ng enbodi nents of the invention PEDIB2E82050375

perspective of the party sending the codewords. [0019]

Figure 6 is another process flow di agram show ng

enbodi nents of the invention fromthe perspective of

the party receiving the codewords DETAI LED
m@BSOP@BEBGNapﬁ@&%dkwﬁhaymush@Mngasbmhm@ﬁ&mfmmhﬁﬁﬁ%nﬁtmlme

t hat .f or. eac Qann codeword bearing MCS
PYTRRCS Y YRt s P2 Faif %‘ﬁorgsf the applied MCSis to be

si gnal ed |ndependently This results in double the

nallngéoverhead as_conpared to sin

€ . .
[%g 6%3 eWigh1a P4t et RIPEASIVE dipgAM Shoyeing ﬁv‘%ﬁierawgs Hdkyginvention from
ﬂQ%kﬁﬁ&hU@gﬂﬁQWQQH&Q -&9@&%&&@PV93 the need to
explicitly signal the for the second contro
channel codeword by using a pre-defined mapping rule
to map the sel ected nodul ati on and coding of the first
shared channel codeword (which is explicitly signal ed
DenaraerciDedcreiiioshannel codeword) to the MCS of the
second shared channel r whij ch i ot .
B s S Sgfen 7 ACE SRt ot Shafmial <BBkehaseyord perine
Mid Inflimatlel @l Schalid O¥he bfifie@ MAK isRb 88 sighalbDilidéfRh&entl$. This
acconpllshed @@é al so be extended to other control o
respigrin oyl thesigueingeverirad Heamparsd krpingle CORaITPrgaHranegission.
Mqh\‘%ﬂo‘rsoﬁ‘a%e ggenﬁﬁed)ﬁﬂqﬁ{ G200 iaPlenDh ENAL B t%%ﬁl?dlt‘& signal the
bits of one codeword are related to i nformation
M@f’b tov gt secand @nuirdi ghannell catlendord byl esing @ pierdeéingdwoewpingamieetp map
the sFle(f‘tg&a %ﬁg%@at\/ornﬁa% ﬁ({m;%cr)}gge ) hgre@\ﬁﬁﬁ%n&t%ﬁ@“g%% Il}l%h?i? explicitly
s@)(zﬂé‘d)llna&odmﬂaheirﬁdl dodé¢veord) taltlﬁa MCS foff thetsbr@nd shntreixthaofel codeword

(BB 3PEe DG Pt LR 1o GPHBE PARTraH At ) g b below,

ﬂ{nh%@lpte@%lhvk n@& angﬁl dlal§r€1ga}t QU%V@%aQﬁn |r\n1ﬂna:%frn] ai mn]1n0 to
wirel ess or even wired network to signal inplicitly

T%ﬁ%@ﬁ@t}@ﬁ% sadhcty channpltalitindigatiansdQlodiothyr %W@h@grfaéwg gherein
bl":t? %ﬁg\gorﬁlﬁ' re?a.te,tdht'o .rlgforr{xéﬁf%trglc\%'hp to) an%h@f Fe@at@%@@!)rd ina
emor y a

explicit sign Ina first control
kudn»am nehng abewoasdpe méﬂantiﬂred emdrmred: bweltyoht the detiyrmedigng the
ca(?e dﬁ:t ‘nggﬁhté F]E)efc:l'her%p Gxa mp Fs ge? 1 efi %Srﬁ%]o ae!] ?vﬁ{‘nm(ﬁ?e coV\?eE(g g’f LTE, the
cﬁd&xﬂoﬁV\ESS(&ldtmﬁ %@Meﬁndrs%dalmpbphmts tdafagted lﬁe&ﬁﬂ aﬂ:]noPlimded only to
to detailing such enbodi nents, reference is nade g i rst
L& Bicgfuieechines giayibe|aet PATYHERES 18 RpIIPIess P THVEL RiTed network to

s%hﬁglrn 1ﬁ’}t ptAh 0N SucBla8 Glol@Ridh HAVbERS sdhBRb f@a8econd (and also a
Sui ta for use in practicingthe exenplary

t@%@wﬂhﬁq)ssh@lfed changelj qodesraril by explivitrignatiag 1n a figjt centeod ghannel
CQ&WJ, kw}%ré the afgﬁpéoﬁgolf &deword is associated with the other control channel

codewords and the explicit-implicit relation of the parameters follows a locally stored

mapping rule.

[0021] Prior to detailing such embodiments, reference is made first to Figure 1 for illustrating

a simplified block diagram of various electronic devices that are suitable for use in practicing

6



conmuni cation with a UE 10 via a NodeB 20 (base

station BS) over a wireless link 18. The link 18 in
w@20BadnIenbodi ments may be a downl i nk cont r ol PCTEB20NEH/050375

DCCH or schedul i ng channel SCH, an uplink contro

(f eedback/ CQ ) channel UCCH, or a data channel (e.g.,

dedi cat ed channel .or _packet. t -
oSS RSS! o a6 ) SRR G kBt
C@{i‘lﬁﬁlﬁiba&ﬂn ?euhaiurE 100nh ¢ NodeB Do (taselsatios BiS) byes tavatetess firkr18. The
clarity of illustration but it will be see w t ha
ligit £ § d ESTICHBRMGET IR B @ dorBYnT el RS RGef £ peduing
chAABell SMENH &¥ink 20HrANYee@ack/0OBECIBRRE TG CH ChranaRh Shahe (c.g.,
not generally bi-directional. The NodeB na

b
e oqseRTOEAON et adbtiday Chumel g Ry i3 (EsarkaRped by
e TR LR ABL ORENRL B i R N AR blion but i
wilébeseah bglow dratrdidifemnt RA@eBCye tsad for differgno hspetthef thip agntpg, and

t hr h an lub.interface 28 The.RNC 30 cQnt ko
sipt HEre Seote s GREh T G T Hons (CiE ey be an
EJN(l)d-EBQE{/c:jl{?bdi NideBf zﬂﬁ:ﬁnt&ﬁplﬁﬁy ubder B BAN (evol veé Uabstsaldiedestrial
rel ay nodes_(not shqown) may al so be preseni between
At KRS 2B i Mot n e B GS RE: SOt Ret B i emed an
R 50, FhatBSHkoR&hRbde B Ot Rroli X £ 0B Mgte@ice MRDIThERNE| 3BYmay control
nodes. The RNC 30 is cougAed,to a core network (not
VS

nfiniiNodoppi of ahich oalyrrobisisaowmintiginl Eertlintaudes Gymay be wired
ofﬁf!réllée%gan@aéé §6’c{%§’ ﬁfo&/ s%rg&gﬁw bJ ﬁEé%H%t\%én Itl’té NodeB 20 and the

ace. nera ments of the 1 nvention
UM 10, suches ivhert ke nhvaelB9 B0 raestl netiverkUEtH fixedtand/agmobite rslonpodes.

a the R may perfar me functions tai.
BRI el ehluearmrenst Cabgare) HEEHPOnTRE Sl cener
MKk eﬂ@&th%D{D)GPRS P22 INoEBESERNG Bfough cdnutle int@fadat aGenerally,
processor P) 30A, a nenor VE 30B that stores a
emb@%}}:ngﬁtp e Velg{p@w%{llﬂa 1%thﬁé@(g?ﬁ %ﬁﬁd tE‘f‘lH&ﬁP’ t?@llgh N some cases
dogybali Ry, and.-denmdulakiNg-ABSERASS rSaRt Naik as&it Wgshrting
over the I'u interface and the lub interface 28.
fi®imtht seadhyngstibesitNodeB 20 i ncl udes a DP 20A and a MEM
20B that stores a PROG 20C. The NodeB 20 al so incl udes
a nmodem (not shown) for comunicating with its
[doeg p&aé RWNE FoNAL13dEs a\deta prdvessbiu®H) 3041 £ memoREMEM)AB 04 that stores

a suitahl adi of requen F transcei ver couypl ed .
T R G R e S S T
RREIFNE B BAdORcetfedvELiht A lerfAbe asdib [ds intdrfate 2he Jikilddy, the
over the Iink 18. The UE 10 also includes a DP

NERR 20meligls DB Aqnbs HRI IR SHeh s iy 2D Godhe Noter 20 also

15%@%%% gfgg%zl (S%% BbEDtrRAEN O itHRE spRtEENRRE bFer the Tub

interface 28, and also a suitable radiofrequency RF transceiver 20D coupled to one or more

antennas 20E for wireless bidirectional communication at a suitable RF, such as with the UE
10 over the link 18. The UE 10 also includes a DP 10A, a MEM 10B for storing a PROG 10C,
and a wireless transceiver 10D coupled to one or more antenmas 10E. The NodeB 20 and/or
the UE 10 may include more than one transceiver 20D/10D, each coupled selectively to one
or more antennas 20E/10E for multi-antenna transmission and reception. At least the PROGs

10C & 20C, and in some embodiments also 30C, are assumed to include program instructions

7



the UE 10 may i nclude nore than one transceiver
20D/ 10D, each coupl ed selectively to one or nore
w@niognyxrees 205/ 1CE for mul ti-antenna transm ssiRPCI/EB2A08/050375
reception. At |east the PROGs 10C & 20C, and in sone
enbodi nents al so SOC are assuned to include program
i nst.ructions e te 0
th%ﬂ apiea ?xﬁ(éuteq[ tﬂ?eo ﬁ?sgclcf e%(/%%g tngblg%}érg %@Oﬁﬁc g%:\géoer g)ar%)erate in
addbidande Rethakeapdlayy @ﬂhﬂdﬂdﬁ&l’dfﬂn@fnvéﬂﬁnos as ke ht discusseddbelow in
wi |l be discussed below in greater detail. [0023]
gerptdetal of the exenpl ary enbodi nents of this invention
may be inplenmented at |east in part by computer
sof tware executable by the DP 10A/ 20A of the UE
(093] Nodtal afhe qumblyryrﬁmb@dmeets of hiypventien ey hatmnsmegped at least
Soafrttbg glpﬁt%? oli}t@xrag\/\&(a \QQ%PQRSR% r@qﬁesUEtlbﬁ\IodeB 20, or by
ter Psoftware or ard re or co |nat|on of
had‘ﬁzﬁmabebamdcdmmmm of issftvare tahé HRANGa80, Ianame [sebNbidess, the

20 acts_.as a u of. t ntro

oSy i Bt PAR bR ot o SE T AL e iRl S e e 30,
atd e NEdcHR0 doaneh ghsstirdubipbithe cdnbil veoras mﬁm@lpln(gfrulas c&ﬁmesherem
toward i ncreased functionali t%Y aon the I\Iod

busAe R 20 SO AP o CHIBY HGUE TRRO GRHER AF QG is toward
&ke%le%%h&mhhﬁy RETHONGSLH 3D Hu @0&}@@)@&%@& bel P ZM:r hling rules

various enbodi nents of the UE 10 can include, but are
gerotatdd ighee th theonetwerk|thandhe NedeBones, personal digital

assi stants (PDAs) having w rel ess conmunication
capabilities, portable conputers having wreless

Loy mibus)ﬁnlmalpﬂd{ntsl oftthe¥E hOmag éncbaiet ont @redeny ilioatsd sy ghllular

di gi t al
%’B e ;]i)e%oagla 1%‘2&:1% ?agg\[?{?ég) aé/%eﬂ?g?]\?élge £ss e?mmumce?uon capabilities,

pERAFRIIn Rt Oy g p@félelsé ¢dn@Buniditi6h Capabibifi@pienage dapplraydaek such
appli ances having wreless comuni cation capabilit.ies,
ay M gieh 6mapp hﬁ“’alffﬁ: Barelsey ﬁ?mmvrﬂgatw r@pdULics.gapp devices having

Wa %w@b COI1 uug‘u au 1 vap n{ghu\% usIC étﬁé Q‘%r"‘ﬁd@@é& ;"E‘%SQ‘E‘.V}H" wireless
term na IJiJCOI‘ por ate co [ natl ons O SUCh

cﬁmnmmcumm ca{p@ﬁﬁﬁf]s TieniEMpliarcs; pooRitias dvislBs datymple aespss and
bé(ﬁ%;l %se t\;\?;éﬂl I ablr%blte atrs]. eorltgxgnalllalst ﬁl%p Qlc%@wa‘?é“)!&ﬁtﬁﬂﬂ%ﬂé of such

CHBNt € I'e data storage
f&ﬁﬁ&n@logy, such as sen1conductor-based menory
devi ces, magnetic nenory devices and systens, optica
menory devi ces and systens, fixed nenory and renovabl e

(B4 THe MiENEs B33, 2bBPand 208 ﬁﬁbdbéeﬂaﬂyawp@mafﬂeaeyhd }pAl technical
suitable to the local technical envi ronnent, an

chmiegniget Yeenr bevsreeniegaRBe ARy pHiplE Bt %?@010%% such as
SRRGhALPYERE SerfQYRRLRES ’me[Ethfco RlREBS AR iss Mudhyk@hs, optical

memory devices and systems, fixed memory and removable memory. The DPs 10A, 20A and
30A may be of any type suitable to the local technical environment, and may include one or
more of general purpose computers, special purpose computers, microprocessors, digital
signal processors (DSPs) and processors based on a multi-core processor architecture, as

non-limiting examples.

[0026] Now are described particular embodiments of the invention, using as an example the
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signal processors (DSPs) and processors based on a
mul ti-core processor architecture, as non-limting
wWe2@apdrees [ 0026] Now are descri bed parti cul arPCT/IB2008/050375
enbodi nents of the invention, using as an exanple
t hecontrol channel codeword that carries MCS
cdnﬂfopéﬂﬁﬁél Q:%dévpffrd at Q%%g 1\&'?% aﬁgrg? gtar (?1%1 't:&ﬁ(vord
two bi are used to indicate t ulation tornat
Abdunre thatt tsvoalri® ans @skdf torindipede clat mn@lettime fotmm,né‘re oidare glsed for
rate nd. t wo .S are uged t,0 i ndic

te
mﬂﬁf‘t[“fg tCélﬁIH’lgl {;? ?%Fﬁt%sain ﬁwﬂobdté a(%u % ) 18d18?1t8 61§e multi-antenna

trttetn\meﬁﬁ nfid¢ €¢.8. {oychb®rd de@ren Sii)aﬁsitﬁtnoﬁﬁliiﬂdl PhteX iniQipax@esSmodes
different rank in a 4-transm ssion antenna b

of
of/differe rnkdh 2 AritABHRASS a2 B ddRcPROFITRR c8)a rséo‘t”ﬁ feiggure

2 Et%ttﬁrgétabfggingﬁgﬂl&%ntye&ueﬁgég '*ti@é?lqg %nd&b%%%é ol OFkszAbford NG the left
above information. At the left of Figure 2, a

oft Fige B4 asteAnsmissroeimotielioble 220 howyk owdii-prienng trapgassipg modes A, B, C

dr I?rar%gl él%silg?lc A c%eéﬂl'%e 1% 1ca%d% el co(t{lglfcha oglg“%gn‘d mlﬁ%tlln the

e con anne eword sent
Nbdei2 @ toehdNOHE B aQ Ebspetctltzehlet idﬁuéﬁesm{) f)e,slrﬁemtl |N/éreb inb. 214). At the

sequences 00, 01
FERPLT R T ety PR Bl TPt 0 or R D et no.
2 didhiiefted RIrtAARESHOI cHanndCcadidioR by @ twdilﬁlt seqzlaﬁce (RF.51. 224)
indicated i the control channel codeword

indigated iny thatdehie r@@mp}a@f modyption foryags mﬁl@s@élﬂ (ﬁ“tdfﬁétfe phase shift
kA, Q€ (524 sarqlagmhl f@mqauafd%rr@ta ke rﬁgala%§r<32 %AM and

(quadrature phase s keyi ng) fset-
othe@dulaivasikreunrie thervpikaldss) d@nmrwdeﬂtlan ratsth)At @Q n@&Mf Fegnep 2 1s an

al?orewatec%?x%l'{ﬁb% b%“?ﬁftc‘é&] %wﬁatésrbﬁ hgd err gllt geglg% %Q%rlh& ggtmg Qach of

I's an reviate
teabdiag 2843 200 fcrrcmh sﬂhgreﬂ ahmelzaaevamdt. fli % enddrdtosiabateincesdulation

i ndjcati t he co in ate 232

P ALY 2 SRR PRI o PRt o4 failb g goch of e
NaBsRIb@dHdans | @b @s@z@tag‘édasraals;e a§ 3dpb@RtedBE, SNOVMborithm to generate

separately in Fi ur e may be stored | ocal |y in each
thefinfofyeatiQe FEBVR N Eeep @Elewraéhea mgppgg|of stoaipp éhe géorgation shown
eleSt, as separate lists, as an algorithmto generate

the information shown in those tabl es, or other manner

of storing the information shown there [0027] The

[0%&75 i'gl}e?f gtt crogtrglecr grgge cqrd%{\;/(q deWor%oldevfo ure % clapne's?la%erle% of bits,
sorid @tvadéh 4re of tesest tmﬂemtnvamonmm bim mﬁhalfcoxttroabhmﬂtcbdﬂword

channel .codeword, rked as
MRRSRBE & TP AT U T s trBrnbre q’ﬁr’éfg 1451 5 aEBlipgoure block
tHat aGk vein@hiiddatell SvBeWRSh @l 0Bt &Harey elanhbli Glewdi&(s) will be sent,
rel ated shared channel codeword(s) will be sent,

apcel/nepsip dash islajedda HigbridAB Ry ssigis P EMAREY generated and signaled
ab s %Hﬁéﬂt&%&?&% tﬁé’]ﬂ't Woupgdagﬁﬁgt{ 9}1 &%oﬁﬂgensésl &%L &ention. Control

channel codeword 1 of Figure 1 is also shown to include the two-bit sequence (01) of
transmission mode 214’ taken from the transmission mode table 210. This indicates to the
UE 10 that there is a second control channel codeword companion to the first control channel
codeword, to enable diversity or spatial multiplexing as noted above. The first control
channel codeword also carries a sequence of MCS bits 240 for indicating the modulation and

9



as is currently done in the art w thout adaptation by

enbodi nents of this invention. Control channel
weowemen2e8 1 of Figure 1 is also shown to incl uREeT/1B2008/050375

two-bit sequence (01) of transm ssion node 214" taken

from the transm ssion node table 210. This indicates

e 8 B En o 6/ By Spfied BRARY oGRREple MAINA Ratcs. The

Mfcﬁdetﬁdrl@i include dhe alwd-bit déquencs 224/ (B)) taksafriond thmbdulpioaXahi@ZZO to
1n%}cate mogglra? 108, aréd ts e?ﬁ}% %{t ré%fl)l}@l?ﬁ@%%ﬁ o(:O?(ﬁq 2%8 0%&‘ & tg aetble 230 to
irkilvete ROALYE Aitd (eﬂcoalﬁtﬁtaﬁdbm@h)rfaﬁ the fewtedtsh&e@bﬂa@ﬁahbdeWoﬁf

the (first) shared channel codeword to which it

relates. The MCS bits 240 include the two-bit sequence

(0824 In(8d brib2k@NthE 1s00Pnd REntRI AUkl dlelvdRl foddbet nerated in an
i ndi cate nodul ation, and the five-bit sequence 234’

idenigrpl mannet kBniinst emrelrbannst eoderpideandiapouldearpydi segiteace of MCS
bﬁﬁ?(aérﬂ%algxﬁ ﬁ;ﬁf’{octgggt‘\;\cgér g%%zl(? chgf.@ %irst Qinntoh Chanfili %B@eq’vor% In the

are rror art
e)%lpdﬁgivanolﬁltne &Ioutdhbﬂ‘nr‘(else\(cn AEVbich mvthﬂ Iﬁdst b«mt@é@h&tlmi ealeivard and

seezgta é@éltscglntaga \ﬁgzgﬁ f, I;,hagneg gaé 68(19 hgtgrpgte 1|§10dulation and
codak@tateCrat the ﬂldeﬁﬁ%lﬁhﬁéﬂnﬁlﬂﬁlem&ﬂldﬂ%faﬂ@st@fedtdh@nrfei fr&ismission
control channel codeword. |In the exanple (gl ven, there

wiish these Frarohghares} epdeptersisipuihgrizey Tpsame embedipgnip. thy transmission

mobarnRel14Codenord rditked BMBNsdbnd BBhfr§l chihnth@dsesand
control channel codeword, each indicating nodul ation

and coding rate for the di ver si ty/spatial multiplexed

[OQBLt ﬁrﬁ?od@r&elhpgf tﬁ@ ‘Mv%gtlo g t %rgrﬁ Qﬁe@e?&t‘doclant}micﬁgmglhc%ﬁgword
contro n sone

annel codemor S au orlze.
thenémetzlénmdﬁ?Ssb,lts tthetht pamisan seuld placoidat. Bdcsus? tht'se cpdedomobre sent

1 DGOSR Sl RTEU SR A & § E@E%%llgga%@fqte?ﬁﬂilgtq‘ga\{\?%%‘tﬁe blocks

blts that the rlor art vvould E}I@)ace in it. Because

clipigaidng: Sgedsriusitartdl dem B of BentorBrl ehpanptlerodeyprgs on cach
mlﬂﬁpaiﬂ%@orﬁtalltx%ﬁéﬁ re'sﬁltsqn g@aﬂé&@d’tﬁ‘ gzl\)%-‘g@ttﬁe@ Qc%klﬁ’iflla{ég Yosetrpa%lpremable

resource bl ocks r vm ni

apoyty TTF 1 that | i i tp rpcnnrrpc el imnating the

MCS bits 240 fromone of the control channel codewords

on each nulti-codeword allocation results in a

[obfmm dwi dt Ths MCHoss feleadnt &arahinabh@t eBanhel tmnsxmsmlemithxhized by the

S ifol AR PSS Toh oo EHOR) Fabe ByothonebaReeL GiErar el

b&ERMRAE kmBEBM R OF thRSnieRGbniekesa pb-dehRdseppingd nﬂ@f&rﬁa@ the selected
channel codeword itself because an enbodi nent of

modulatian 4d codiegthat ip perligifn the dirsraprpiohshanpgl odey orhgs tbthCS bits
28R & Hhiulation and coding of the second shared channel codeword that in the prior art
would be normally signaled in the second control channel codeword. MCS of the second
shared channel codeword is implicit from the mapping rule and the MCS that is explicit in the
first control channel codeword. The NodeB 20 signals the applied MCS of the first shared
channel codeword in the MCS bits 240 of the first control channel codeword, and the MCS
of the second shared channel codeword is unambiguously given by the MCS of the first

10



nodul ation and coding that is explicit in the first

control channel codeword as the MCS bits 240 to the
wore@alog2pon and codi ng of the second shared cheerEB2008/050375

codeword that in the prior art would be normally

signaled in the second control channel codeword. MCS

el . C [

C({%{t]rof %grrl)lga? ?‘(8&98 d;ﬁlgﬁge %‘E@%le \gﬂ%\ﬁpﬁglﬂﬁi@ Iugfpthe %!11{'16 Eﬁrﬁl@r of
bifs in gte second caitrotdhammmd bodewdndv\iﬁhld mappieg i‘slmsl@i&na BnsvgiakBy stored

f the first. s n codewor.d
in MERE AR BoB s e ppictyacr g ok By Bop AR GrOoditient, the
méSHeIRIetan B Wkrded @pdampheitly, B@thﬁﬁﬁ@ﬂ&ﬂllﬁd'f @fa@ﬂmg E@Bf(ﬂﬂ{g to the rule
codeword i s unamnbi guousl iven, by

diffeysdepaidingsm th %ﬁﬁ‘@lltydﬁ ¥ decstyer %%Wﬁﬂw%&eﬂw@am by the
clg,\éstcl? tUﬁ "’}Uj ng &c&ﬁ%ﬂb@&ﬁme%{lﬁ%ﬁfg B ch'l LS eﬂqﬂlcﬁﬂ’% aled
second contTtol channel codeword I'S mapping is usecf;n
framdhemaywwrk (9 to dled Ul 181 welees (ahvia highm Ryssizodingar (Hotsing system
1&b ase station 20 and the UE 10. In a first
|nent the mapping rul e can be agreed upon
|an|C|tIy, SO that the result of mapping according to

t he e.dif S din n_the cap |I|t f t he UE
P o AR OB SR Ree aaget ety Tt he
fitsh&ontBl ch@inel éd’de@orﬂwés e di BN harcl RRanABIRPERED 1. UA EBJE class

can be explicitly signaled fromthe network 9 to

capebereeg ligkadhe wecifiayjeceive tieghwrs rpjied tosdegers th%avcbqodf\mrds The
reUéjV&gcaﬁenfx@/nash&f N 'ﬂﬁééf OrﬂmlrLLQIQ 3nebh éqﬁar‘é h&rok INIRISE or successive

t "noted above, E class is applied to
intarfkancd ¢ahgellgiigridl) ofiihe B 1@ is ikscowmbyrtm brise sthiamy@Ifrom the UE class,

andotg l\gvose glatltw%ﬂgswagshg Ucﬁgcrllas S Qhes@lﬁi(? % e Gtg'l%{gﬁed W]ﬂ% the NodeB 20.
recei ver type that is applled to decode the two
codewords. The receiver capability (such as linear
m ni mum mean square error MVBE or successive

rwwﬁ eifiRs RBGR LARERILA R ppnE)uefs A reLL%ﬂin bySthK 0BWhass (e.g

by the base station 20 fromthe UE c ass, t he base
rasgizer e OP QeCRINBRSPAHIEY JButdnsieed terlde 19 h@/@@q@o@ 20 chooses the

bgsrr%%g#lﬁ Eltﬁ:g aﬂ ts%ﬁlgﬁegggg%aihé Q?agbﬁgffgl]e th e Pﬁlleﬁe\ﬁg 'ﬂ%her layer

e mapping r re-defl ned byt
sighalinp ags Wik bg seanetheimagping yqbla igusadgo eir:tvemn@ atrﬂab Nofl¢B ?0 Whlch

d t.h /0
N&% llt t ea%mtﬂ}effﬁcg,%g %re({]cq‘l 11 oqewcl)\rl? w%{:n 1% gf;r}g':ra?e%scﬁe MtClg%lts for

<1 GRAIC ST NGt
tHelfire c@rﬁ!robﬁlaﬁm bodedhord, andHs gktalsedl :&yl&rUE Il(gmalleteﬁ@me ths M@S for the

be seen, the mapping table is used ne at the
SROUD B! GHRE S Pl BT B MES Tt AT BEONT P pfannel
c&hRaRRe! readeysy dirhanpbdindanes Qﬁeeﬂrs{ BabddiReRi dofedf Move where
the first control channel codeword, and is al so used

differanh B E (gRasspansdo disfersnhMes forbe poend shared geanse codrgvord.
shared channel codeword fromthe MCS bits 240 of the
first control channel

[0033] From the above detailed explanation it is clear that the two-codeword concept may be

readily extended to three or more codewords. The first control channel codeword carries the

transmission mode indicator 214> or some other bit sequence that indicates which control

channel codewords are companion to one another. The first control channel codeword carries

also the MCS bit sequence 240 that gives the modulation and coding rate for all of the
11



codeword. Figure 3 is directed specifically to the

first enbodi nent noted above where different UE class
wores/09329%li ff erent MCS for the second shared cPEIRIB2008/050375

codeword. [0033] Fromthe above detail ed expl anation

it is clear that the two-codeword concept may be

c&gﬁq oInBéor?rﬁ)tl glﬂlg ‘rg C&%wtolr'HS 31? d @Eir {R& sﬁ&gfaﬁﬁge? cod-galgrdfs ' ﬁﬁhg the

ntrol anne eword carries the transm ssion node

tableel pc@vorat 2 ﬂgdllte D thessoermd @hdthird lgand agg (f}uélm) ghar¢rh¢hannel codewords

control .chann
el AT S D oot oL S OSRAT epdBF BT P channe
cERABMID IHbweRs T thesindpSlofttie sidesd ddbincs@quesdewal Glffef@t MCS can
gi ves the npdul ati on and codjng rate f

r all :
bY FRGBHPAFFE OCBiE bR RAR T M EOH RO TR e £ pdifernt MCS

sty be dhshah e dne RANRE! o fCOESVRIdM0 LeiidiTint e frablRioRShanmel
given at Figure 2, the second and third éand any

cédgmpitle rhhe $dbdased Figheerthahy m@md@gly\h@ Gkprnped socthat rﬂilecm@fhﬂatlon
bé g aqlﬁ%% g%gﬁ : <3 e%Hé é\?\%?f'j 611[93%0 %9%' 19(3%3[]@&131} ﬁ?} g(li(ﬂl? n%?cgig %gtwo bits
ttehardathtiom fon el thl@d)sdmmd rchisnel dohewhrcﬂ fagd dmtcomrzmablt fpquence 234°

1s 66% é\%ll},/ta gl))((té)gge%gxg\?rteﬁg %sies?)fag 0&%(&{%@9@ gc}l? one or two bits of

tHab 6dg@@ck Mg dofevisuinB@sth 6f thhderdoihb&d %ﬁﬁmslacroﬂexe&dj ITht A@mber of
first control channel codeword. The tables of. Fig qgﬁ

agrifjorabbifseap bhemigibt Igpited by A braAbInNg o BrRPORSHRe bl P§IPP ation

albls (REANEBGRWARR, solfs R¥MHB HRMIE R hae® Ehaﬁné? 'c&&w%ﬁﬁ I§§y BeQimited
indicate wth the additional one or two

tovihe nlodtlatmen digatherikee filsi erdecond rsle?eiect@amwé P0<1§Wd6\/h3’r9dthlfé Ay of the

odin Ext d [

mo?glaféc\)/ ehlt %?c[ug}lc%h?i glﬂ:li'tgn Sl a?o | n | d a ec%\%lmg(?lhcﬁaﬂ:é& Bdeword.

Saxlithir tdsﬁmabns(mmb@uiseﬁ onhtrdﬂshcodddttioail ceipl bitcwsed tosselect codeblock
codebl ock. | engt h_ of thir shared anne| codewor d

GRB TR REBi SR nfinel e i Sh o Ca AR b it tha

aRVasdd0tate8 BRI RS WO FNE tRASSkNbEbdd ifdiglorofl Amaudeaa+aann1fed by
across the three codewords, so for _exanple t he

rd

sefivre i carhaiits e Nedsdhwnddhaidl bb@ther wfreddumger ¢f éotal 'contiol charnel

E‘%%kﬁt 6r0£‘ FHCe t%géeh @ertg 1&11 I n§ SGERN gnds hﬁ‘ﬁl@xd control channel

nnel codeword by a"third 't of the nodul ation bit

emehca@ 12@dped mhpﬂe ithes mﬂlg}e bsgigwaitlethe ifirst edngrof ¢hasnel easlawprg} This
n&oae rieac?l}y etn%lgeiesa 4 iNog% g:to geglh Eer%%tsraxléllc Iagsrr]rﬁssc an c% ei#(glga?ortb?ts 214’
1mﬂ§bqbérm@koh&dﬂg:hkhnfamodé\h&d h’anmdsssalnazm&idutcﬁmafmmg the UE as to which

codeword. The n cont.rol channel rds hat
of o g&98¢ .Caletéca Ci%ma 80%?5(8{% df 2B9°itR Vﬁha?fg B firgantrol
chREIGRE & ordslhenBY, aR®edtafidsabde T dde thaiyitos 6ftd mr e in each

of the e-Node B and the UE by either a fixed nunber of

total control channel codewords or a tine range during

j;C [ t

e R e Ll A G U T Gl BARBlng gl
rfayibs tocal@nsttcngd inaARMSI0Bc HideaitiiadNodERI28 and of the UE 10. As w1th Flgure

2, the mapping tables of Figure 3 are divided into separate maps for modulation and rate

though in practice may be combined into one table, and may be implemented as a list (or

separate lists) or algorithm (or separate algorithms). The UE 10 decodes the first control

channel codeword and determines the MCS bits (and the MCS) for the first shared channel
12



nore readily enables the e-Node B to re-use the sane
transm ssion node indicator bits 214" in a sequentia

W@ o298 hannel codeword transm ssion w t hout PCT/IB2008/050375
confusing the UE as to which of two second contro
channel codewords is associated with which of two

f t trol h wh t.h .
ccgilg\gférdngég Irrﬁ%ﬂugaélslg %%BFP% gagl\%%rl g StP%E)%Bﬁr 1%\%}403 M (I?O%%rlF ?fc!?lﬁd by
udHRPihe NICE Ukdin itife SROVtioN clrngelr ddSvard, ipbeﬁﬁemyrth@ﬁnodulatlon bit

tabl e that may be locally stored.in
SeqEOBILY hs TS QRBMRRa NG TofochiEn LD 26 SeoRed Wafeﬂ %Eﬁ‘ﬁlrcé’ ¢word

mBaulktiR iTBRRI JT9hd BBl18%s K a fisOUAS éc?t 136 Arstie¢kid@dypentaad a second
separate maps for nodul ati on and rate though In

cqiurawmameedwag@cmornﬂr@ﬁp Aeekondhehgredredavei eodeyheg medplasien is valid
if (tl!;g)U TE 0l ed s&%r@cltaés?%]ec&?i re%g\gﬁﬁgg)e l'ists) or algorithm

Separate al gori 10 decodes the first
control channel codeword and deternlnes the MCS bits

and_the r flrs odewor
[054% ngalihé% B?f{ll}%gﬁ‘& YPeBHI %Cag e pr %geer mappiig dtable 520 is
forhd bl LMD tHeSMES Wideh éhy 8 icBigirl hBanNEIS;oﬁdEWHfﬂ tdpecifidally tthe rate bits
control channel codeword, speC|f|caIIy t dul
20t Thisguipsedinpute fopthe first shagss) chamiehendp s“sn’g'& ‘é’t?%‘?{mapped
as%g‘c#atg)% 3?4 RE Cs@&ﬁ’ld§M&Qxa&ﬁ%@&zo@9gmeglom%tﬁls| valid bShe UE

he UE 10 is of a first class (or has first
1@ eméa\ﬁest cha;sp(er) has élrﬂﬁ regeiserdnsdl apdhp @ﬁ?ﬁlﬁ%@é}mmawé é?saflﬁfé%‘ 326

a Secon ass Secon
craﬁsqeebc%ﬁd ret:@ifz)@)ypeI Oﬂﬁﬁl]lapﬁmg’ltdbw/ﬂu}p tﬁéﬂ fis locadlystpradan ¢he {Ih&0 need

ot BT e (e P amis Re s TRt rol -

channel codemord specifically the rate bits 234’
This is the codlng rate for the first shared channe

[®dewor d. Ccmsﬂr:rrasltexelaplanﬂb%laif@dma%%‘i%ﬂlp% tSMaftH“Jéf UE 10
léreé}gnrdl‘fyz‘ttllé—r %gb' I%HSar%Q %uu S u‘tﬁ%%oxu 1 1116'%06 QQ'L Q:&.lkue!‘(/%rtgt\ h:rnm the

10 I's of first class (or has
ufanmmtmcmsn@ie\tdﬂe 2 ly)plé Figueerid Wélwb@mh@lwc ol Gantrohehspesd codeword 1 as
t
R ShbErad PRI SR BT ARy LRI dodenons

vaRGAch 16|sa‘&15th«é smm@m 16 SR ¢0. TI)e@éQdeBmeNamebé ﬁ‘g 10 to transmit
table/rule that is loca stare

d .
LB PR T i vy TR TR (G gdine e

SR stBndiHdkd 8hadinel ch@IRB] inGRE D E Bifverdity RXQARIE moﬂil@tlon C and
NodeB 20 wants to allocate to a particular UE 10 for

cailivgrasd 1% Theafedel 38 ke, thag SivpisaEs U BHis ff S3eH Wioglass. and
tlg i%g thaggg&%ﬂg gecg V\% t%(gorﬁotr e ﬁr@%%ﬂl%?n%@gt Wﬁo&e@Moﬁsults the

ure are shown i n channel
tﬂﬂﬁe:\m)r ahdlzms of Efgareehcmdndﬁﬁmmnemw mogiiptéon; bigh gheuldsbe 10 for

t h atlon % al}lkadtﬁe ra%e bllgs s%oul%e 88 f()r fg)r cO npa?e #£ o?ﬁé/\@ercgnsd diversity

aspect unambiguously is given by the mapping tables 310, 320 of Figure 3. The NodeB 20
sends the control channel codewords to the UE 10 over a control channel, with the first
control channel codeword bearing the transmission mode bits 01 and MCS bits 1000010, and
the second control channel codeword bearing the matching transmission mode bits 01 in the

same position as in the first control channel codeword but no MCS bits (it is arbitrarily chosen

13



with which to send the allocation to the UE 10. The

NodeB 20 wants the UE 10 to transmt the first shared
w@b@angd29€ odeword in a first diversity aspect RET/B2008/050375

nodul ati on C and coding rate #3, and a second shared

channel codeword in a second diversity aspect with

nmodul ati on _C an ' rate #9. Th d
R et BB BRS04 B IOERRATRGER BN v e
ratlodknedef sitsg has a second receiver type. For the

first diversity aspect, the NodeB consults the tables

220 and 230 of Figure 2, and determ nes the nodul ation
[0911753 SNE gmlé lUSE R)eraéle of B ORI alah Qi cSdeRBRls hiPdebates tHeint $rom the
St glq_ e 0001 or coding rate #3. The second .
trﬁhsglmismmtnyodam 61 ofifmrflybtcponius | ofaring! eridgwordpie Lifel hagigmings by
tabl es 310, . 3 i.gure 3. The NodeB: -
SR Rt BRSSP SR L o
noBaBNAId, thatéfbf atdb&ndiv it thantwatonohlanhaslel coldewds ere companions

bearing the transm sSiop. its 0 1 '
e B ST RS ey A S . e
10 6R k8 ed AEMMAL GRlddGhiibh MbRITRIE HAD (HEDE® -t tiddlatlon sequénee 10
'sanme position as in the first control channel codgmord
inslisaten oNTBidsi G Er ettt Sivasy 1Pt 1y \Whoe giferpyfjes from the rate
t %i(eta{gelt}?at %@q’{v hoft JQ Ee N%ée BH3103RALERGRe/ c&dé@lo@lpﬂﬂétﬁm’a @ the first
115 are ol owe f Ive rate/block Iength bits).
db@g%i’ry Jaspdow TheUBEeAd itefist vesedodebnet opderord edsaiding to that first
codewor ds an ecodes them., F i 85
SSRGS, PRI R CLAIE L A0S 51 e
afe&_ldjlﬁ‘_csf‘tﬁ'ﬂs nese Bycon@i@uendiang! téiewond&he HBI16 Ak thhapdulation
e e 2Tl e bR RSP ERoTBLS SR e e

o Knows 't

cbiSEd FWQCRIYR £ RS kheCAGRIMIOE Sk 8205 @mgdantians),twhich in
one another. Fromthe seven MCS bits 240 of the first

Fgpme B G4 the tlairhdaite oo elisr @ 10 freowEthaiot ifetfdhridierd ?Iﬁ&ﬁﬁs& so the
t he. nodul. at i on-t.abke 220 tRhat the. .wo-hi.bi.. ut atd- 03 rate. the

et B PRl 20 BT PR ol R b Mol TR ok 08 s, e

0f ¢RESithe/raaspaging Fhle 3VEWID the Sve-bierats prdnense PO frope the first

rate table 230 that .t he five-Dj S 0
PRufCueBE PEERPEbRESP doe R goh i SRR inds
Hhpped REd1Yin dRRBEL coluhiE326khas @aEesithesUE tlastreehar gk to be rate/block

channel codeword according tqQ that first div jt¥
ekl 6Y. T G RoPest T ol EHM e RGP {1, and the
ﬁ%&gﬁ%l&k\f& Siit Yo aBRAGE senliRy RceHdehared Maimddcddewiort dcb@ding to
second control channel codeword. The UE 10 enters the
thwcedoat Horrsimappeagnedibition S1d vite/ lngthédt wo- bi t

nodul ati on sequence 10 of the first control channe
codeword (or its associated rate fromthe nodul ation
@] e 2R6ial emelof tht hlarve Qpscripifitingh wihere fiothphare@ chagneljsedewords are

third data . AL .
aerdgildo mep Eqrtgévglm-gg\/g() %Lﬁg %hQS (E(agg ivn\%letrrpe%atllolg 18 |s1§np(1)<afr; tBQﬁICS bits of the
first control channel codeword directly give the MCS of both the first and the second

codewords. The mapping rule is equality. Using the same MCS for both shared channel

codewords is one aspect of 3.9G currently being contemplated, but absent some mapping as

described herein there is no option to indicate different modulation or rate or block length for

the granted resource block by the two different control channel codewords; the MCS
14



mapping result is given in the third colum 316 of

that table as nodulation C. For the rate, the UE
we@pi0s/09320he rate mappi ng table 320 with the fiREFB208/050375

rate sequence 00010 fromthe first control channel

codeword (or its associated result fromthe rate

t abl ed nesul t -
mQBPtﬁii{?p’ Tg? éec?lhcgcton{mt g Pctoﬂeéw w&ﬂg §1§ W e‘%e et:ﬂe\:/ seaFnetats wag %8hcltly
sibRildaah eletrantr @ RBiT e HD devrsrd, dnbén S q»ﬁmdarduhvmigmngg would also

aspect then, the authorized 0ﬂgﬂul ation is C and the
b expEpit Bidpiesed qoriR)chermel cedeworhe UE sends its second

shared channel codeword according to that second

di versity aspect: nodul ation C and rate/length #9.
[opm) 3Ia]an Aspsped thalinvsagen, theretaireat dsehiwo guppipg Ebiespnfysone of which
is Valecg %t an? tﬁlj;]/ens ac ?o%&égl%nlﬂglj [Izl]g %j V4 régaﬁn %helré’%%p&eéjﬁ)zeg mapping

'S 'case | npl'enent ati on
taslenplwelﬁqh thd M CMoBthb bdcsndxhatel ehdhnel sbdesont is olentidabtoriesd MCS of the

codeword, direct ethel\/CSof h.t d

fih b i Eo s thatrie MABIH A b?/r;tﬁ%éJ i opf Y channcl
cddRivaR, hlien SR nidpPing @ibldRFieddiditaet diftaan elapging fﬁsﬂfsdﬁe to UE
is one aspect of 3.9G currently being onte

classt higherdayer Sgmbingrap pysirg wéorgaldsytp 6@’&16 ?tée nﬁﬁ%ﬁf‘e“ﬁ"é There

i Ak tH QNar NERBE200End th
n%?gg@freg%tt&lﬁp# ggh?ﬁgé@@?éa%{"gg%}é%ﬁ} ce bl ocall< q,\{@t he t\/\% e

sdlectibe pEome octhn pthet is bisedherethe spsdidiptrpamissidaenadegidieaied by gy mode

ntrol channel codeword woul d al ways be
b{%%%abzeazl% ureCBepr icitly signaled in the first
contr ol channel codeword, and in the prior art that

(EHEnrule Sotitisr 4° 00351 UMMM R R
SkAMR mfbl%htloﬁ)h%@ thappifg Aiblel B8RSO t)é/\t@kdﬁﬂﬁlﬁlalﬂ@)uhtab tesharaial guality
one of is valid at any given_ ti

npbqatlm Gpéﬁlgwmxcpn ) Ppléska% ifom ¢ é%FelqrﬁythB B AT 2098 RNC 30.

STRRRLLE S Bielh @ MaBcfba Lk secndosdhaiRcodeword
1anne wu 5 y lu|l§m| 5e’i31t| cya to the MCS of the first

t® daemdine hia:nMé]S Qibdleve@mhdt sharted icharinaldpasigwend asxgtsiter tabgve, CQI
nt r ch

th t
s‘%ﬁmgﬁé hlf: ré%lslé/e(gsgf:on gar%dfjl alanrtlehcéo?i \%}C’)\%afcgr} %e?}?&r%gd g’r?ﬁ:lg U‘rfi reporting
iR @8 WirhSwatBattve sl 18/ @@Bclﬂ;h i;lglhﬂihg Inayefirssiognall cihatgl,el camdeword the

tem information,t t abl
et e e oo endel, Ty S ot
ﬂrgf %@ré&’chhﬁet &ﬁevuﬁd 1Qigadd bloghe Bpla didétibntekigticaBl, ARitthaDQI of the

one or the other is based on the specifjc
rcqeafn@ Adcond ﬁmrth?h@mﬁhmdé\ﬁ@réds ghyert biea PSS ipdt raanpingplic/rule and

%1%@]‘ of t e%el%éd (ILQO%%ledI BhahhR& &ﬁ%\?oﬁﬁhe[rh‘é‘ ﬁlﬁk?plﬂ?ﬁﬂb%le is

fine cl ass, her i ayer signaling,
mpleﬁiystbém rhwchmlﬁermma oY gs detadedrdrpm fvg MG Feceptahat allisepphed in the

up?rlfke signa 1¥1go dl?e%%gﬁj {rllgteac{] oftdg\%nlcnl'f(?‘ WS rela%u% (E(t)ylnstead of MCS. It will be

apparent that the explicit teachings above with reference to MCS can readily be extended to

ofn

CQI mapping for the uplink.

[0041] Following is another example given with reference to Figure 4.
e UE signals the CQI to the base station 402.
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i ndication CQ signaling on the uplink UL fromthe UE
10 to the NodeB 20 or RNC 30. Simlar a the mapping

WO e@aioM2Z® explicitly indicated in the first coP@T/B2008/050375
channel codeword to determ ne the MCS of the second
shared channel codeword as det ai | ed above, CQ
signal i ng.of the rece|Vﬁd secon chann

c 8deRist Hrgrrhgeses B i “‘th 5‘?@%%@ ISHgn modf pased on the

samec@pdnat faloWBaSaVRnRY cd)dmbtd}ttatnlsmhsﬁblgigai lbenged Ifhetbiaﬁb station
first control channel codeword the NMCS of thg t‘;%lf .
sharslcs d0e s MCS for thsdirsishiped Fhanis] codepyordand afsg wplicgpy for the

of t Jé?or{él%ﬁﬁ%&/ ﬁﬂ nhdl Eé&ew%l:lﬁ{ngmgq Sin CRULIRE ﬁa}bp%g table might
si gnal ed on the uplink dlrectlon explicitly, and the
CQ  ofdephglentenshonsdd S@‘G@l m@lgﬂaﬁwn@&a sdlesionds dape in

gi ven def i ney | ; <
o " ohta" Yl oG Fin AR o TEPR APt SR il
&P PV fwdheﬁfsama@dlcaarmewoemﬂ Mlgnﬂled’ttcﬂhe tRelO8 &npctivayvith

as detail ed above for MS, ex t .'t.is
in t meicetsmiof e P bFAnARYISE PR e ‘?‘g?ﬁd)leﬁ Cétya}’ n \X/ﬂ?tfoﬂ ghannel

and relatgs to CQ instead of MCS. It will be appar ent
that the explicit teachings above with reference to

MGS Uamsersmdettgmm@deabﬂeem@@ theoMEQIthatispspligily sgnaladdn the first
upl i nk 0 I h
D ol J0 ur 2 B s %ﬂﬁg Fe%ancﬁgﬁafm cftrbi e B N

st at (déﬁendﬁ%.onMe&ipaﬁalmnanxtﬁlsmsﬁﬁotiehélmsel‘ al | ocati on
and spatial transm ssion node based on the CQ 404. If
two- shared channel codeword transmssion is to be

used, the base station selects 406 the MCS for the

first shared channel codeword and al so i I|C|t|

[40k BeletsAdo Sisaadapiaianariribs MEBRIBHHHE e l§§‘i°ﬁ igplaR éﬁi%l noted
! ke, dePeIdte MRrrlis might b
u%vgd& 1{113%%}%% p(f[asg’gtﬁg%no%at ?1e MCS ngg ection |Ssmlg )

cdﬁmm:redn such a vvay that certain predetermn ned
performance criterion is the b st
D har od enirre wauaty ats Shg et fiimia kgt

(t oget her jnWrinBtidnndide@intifetho nappieg s@atmaﬂe Sysmmslnfossatwn
node used) epr|C|tIy in the fjrst control cha

codewor d. Verten, ifseyidiegagistlerni tar24eqri '8 d?t tﬂ? ngrwa%aased
that is explilghdyi¥ s?thgﬁﬁl £ehe e thendd BsstloéipchE%Hequestmg
channel czcg)ﬁ(jevv‘ce)l d to the I\I/Csegf % he sgcond shar ed

channel cosewessd It depladitrgasnstatioa npyage PRt cqpservative
transm SSI an 1rr1m %jg hat 1%19 UE[19 :Qs ﬁr]leoﬁg lr&%ﬁfg itk Qath Q/@ch less

adapt ation %Q % In the second

I npl enent &ltﬂaﬁmmfmine (hnd less 1nterference generated to the network). In high load,

f“/\T

capacity benefits from HARQ could be materialized by applying a more
aggressive mapping. In the higher layer signaling case, the base station may
use the quality of service QoS requirements of the UE to determine the
mapping — for service classes with tighter delay requirements a more
conservative mapping could be used than for service classes with more lenient
delay requirements.

e Furthermore, in the higher layer signaling case the base station may estimate
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above (higher |ayer signaling or System Information),

the followi ng alternatives m ght be considered: The
wha®e/031288 | on may use ot her information than tPEr/IR008/050375

class and/or the CQ information to determ ne the

map}m ng used. In the SystemInformation version, it

woul d be particularly .adyvantageous . '

mappi ng Blges 1< ) ﬁlv? Hg}/a(tqlﬁ%ﬁ%ﬁaens 't tﬂaantsj%n%ﬁlgll?%&% gp{gr%ﬁﬁ]:iﬁ“

I( t hg I\bgeﬁaalrérﬁaﬁs &ifthd IS —nleguesdth ofthe escued@splatidmin|(Hwis

oad, the base station e a npre conseryatiye

mappi ng, Cg’éelﬁtﬁ‘ét”ltPH@ SG@%"%&EW@WWB@ Ry ?1 oYlsdge of

Wi th | esspd @ikARSHrdsioAREow &ME bhe SatibiNo@bhgeI G stimate of the

generated to the network). In high | oad, capacity

benef i t s rarkofitlANQVEMQ anubiérleiapeimialipls eptpBy Chspelyf R L
mor e aggr (,SI{ 1}{% pd t%g,eleét lantcx ?Iﬂ’law}ﬁ{ﬁpiingxgﬁe %eg.nﬁ!)tje Rt the

case, the base station may us e qu y of service
QoS r equitraasmeintsteinta cotrgatids it o lode tesmmpiraperty hetherelpphgigpo-the

for service classes with tighter delay r Ir

more condEPVETRARPRE S %%ngg némﬁéluﬁng dw};%ggrﬁla %ﬁgé °
servi ce alas@sd Wikdhifir &ybeiineiig. datealsa thauhd ieneststin may
Furthernore, in the higher layer signaling.case the

base st atUsphnardsizs of hekiFetlass irsmas COESI%P%‘} ofirpetyc-antennas
bet ween hi, it ransm ssion antennas from UL neasurenments

of the UE-the strength of the received correlation in

UL i s eork értieedtewative is that the UEmyetidesfthe tee stptzongyihia
correlation in DL.. Know t Iit; -
corr ol at oo uPraird R GERRRE e . AR Mhen e base station
est i mat e s thketemainkwhith nagpii) tablk MOngkewvklid (k @hich mapping table

i nput/mul tiple output) channel of th , ich may he .

used to stéldéﬁ”fﬂo%‘ﬁto lﬂf’pej%ﬁlrt VR wﬁﬁﬁh‘?gﬁ%’eﬁﬁﬁ%@&” ?&Sts%emﬁc

that the a0z séBd §ANEhE HafhéhdnOR prdferably Bakgd bk Mng term

property of the channel, so the result] n% trlga_ppi is a
gthylyp

sl owl y chesrglation gershemeyt vilisaHomasyesaplies é%glgﬁhﬁt gypnmer

using higher .| ayer: shonal irag .oNoke..al uthat. thesbase
station nmay use now e ge o the UE class to estinmate
t he cor r edextringmes th nragpieg vequi feom BE charagtristicyant dpte g the UE

\?V! : ﬁl‘ gat | }\{a% pirosvi e at thte E‘%I yr% e %\c/ﬁcglg&e rtclllﬂiemgazgﬁr%mgltai‘ljleo[% knows
what he has transmitted to the base station, and interprets the transport format
indication accordingly. In this case it is beneficial if the UL feedback is
protected so that either the base station and the UE have the same
understanding of the mapping table used, or the base station knows that the
feedback was wrong and reacts accordingly. Alternatively, blind estimation of

the mapping table may be used at the UE. If the agreement of the mapping
table is explicit, the base station signals the used mapping table to the UE.

[0043] Based on the foregoing it should be apparent that the exemplary embodiments of this
invention provide in one embodiment a method, apparatus and computer program
product(s) to signal in a first control channel codeword a bit sequence that explicitly
indicates parameters for a first shared channel codeword and that implicitly indicate, via a
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nmeasur enent indicating the rank of the DL channel,

whi ch the base station uses to determ ne whi ch mapping
W 2098091208 make valid (or which mapping tabl e tRCT/IB2008/050375

downl oad to the UE in the case where the UE does not

yet have the specific table locally stored yet). This

sure i S pr fer
BETEET ST QY RESCUF dRant S & 5 (o R e E BF e cpdonorss
pd’ﬂarﬁé’terfs T 4 Sécbndmﬁf’dﬂr chafinel ﬁoc&moﬁkﬂxlal i dompamioe ta thbfﬁr!st%ared
greenment is inpli t he base st on determ.nes t

AP AT eIy PIRBHNGES DA eBr e ShRS! ST GLoR PRl bl

Eéﬂﬁenggﬂﬁ?ﬁdf%ﬁt@é/ rdedsccotd @nE8d chandl Eduewbiadi G&ﬁpa‘{lﬁ‘mr alm Knother
neasur enent. The UE knows what he has transmtted

elheodb‘agé, the MERRoTE, m@nfjdqvﬁﬂ@ﬁm tetths WihgomedysgBripcaly s ‘i‘?ﬁf’@ ot the
£
Ko tUﬁlnf %%ég}}&] et régtgaté(m' ZOTC gﬁﬁ& bt Cdn‘?’pag%ﬁecfdnﬁblajshannel

i's protecte that either th
b@ieeoﬁib aln agrartznbir tdpectJkerh aneenltipde beaatly smn@liemstpargduhg ofyfvhich

f"ﬂ %218%29%2 %{%’gflg‘?% S egfogéhQE Ig%kbea acl(sljr:i)e?l 2 Ireﬁﬁlllts o%hvgsmegp%%ﬁg rule
&Jefc&ﬁtﬁ@&ﬂmﬁ LYOE dsk 0 leasifbitad inaypigf rulelseorete meng,deab |Te another

used at the UE. If th t.of th
?@%‘P(’ém?‘ﬁ s prpiE Tule R EhpRELO A RTL R eI o SRRy e
h&gm;katﬁl!u?th% NhtE HEnolHePAM 0dBASR Ah®Pardiferfi9 hRIMbiG and

It s pparent that the exerrpl ary enbodi nents
ofdingies Inmv@hereoﬁO‘fhrr@v‘fb the Priameisieis shasoe dvalify oty d,
apparatus and conputer program product(s) to signal in
a first control channel codeword a bit sequence that

espl] i Thd bqtsﬂemﬁ«iecﬁt the ppady smeingribe ﬁ@ﬂewarJSi ars tletgiledr dexample at

e L L L L
SBREE86n. ANEh MeReveificafontittan B@(ﬂi@m@d b3 the mageamteehesUE e¢ndaCQl,
second shared channel codeword that is cqnpanion tg

ehenetrd @hovg iR <SP A SPIE B HEHEES o 5t BROURBB grine rate set

e fol [ st GRREEILsoGRABRSL PRO AVt D380 BRAS Deecidit UE, and also
sequence t at | ndi cates that a second control channel
cletgeninesa: see)ndeifafnr encdend BRB e thedYade Bi irgeing torafacate to the UE.

rﬁ%%crc% Bgtrjxsr} 081%5 P 1t & app énoadgg I‘lgé) ﬁ??ﬁ%{g:@ﬁé%g@’ %glrl\lggaggmgtles of the
g?étg mlstye FRBs fp@iorts alifcaedpa ﬁnd)slt’the:blmeqm&nc@fmaﬁméirst and second
S0 s D R 5 4SS AT St LB

Viftbdagh Bd ﬁﬁﬂm h¥ENseb bl cdndb] @hakdiel) chevasid emmleebtme tsecond PRB,
results of rule are contingent on

ehdadlqks0s @a@%odqe gﬁe&eﬁenw&kﬁpmwa -apisnga @?@rfeﬁheﬁllqcﬁt&m and finds
Iggqll?ﬁgator %ﬁﬂ&txﬂﬁ{l—antenna mode (e.g., the mapping rule where it is considered as

encompassing the transmission mode table 210). The Node B then at block 510 places the

multi-antenna mode indicator at a first pre-determined position (e.g., position of 214” of
Figure 2) of the first and of the second codewords to indicate mode and that the codewords
are companion to one another. At block 512 the Node B places the bit sequence at a second
pre-determined position of only the first codeword, which by the example of Figure 2 is
appended to the end of the codeword as indicated by reference number 240. The Node B
then transmits at block 514 the first and second codewords as modified by blocks 510 and

18



enbodi nent, the mapping rule is changed by System

I nformation or signaling fromhigher in the network

w0 bas/0932e8 NodeB. | n anot her enbodi nent, the paPEIER2008/050375

is nodul ation and codi ng set. In another enbodi nent,

the paraneter is channel quality information. [0044]

g&e perspective of the party sending the codewords are
ailed by exanple at Figure 5 for an enbodi nent of

the i nvention noted above where the Node B sends a

resource allocation. Wt i nor nodification i n
Qerapt B i heng Reenche Phge g g PEY oo R 2t and

&9&@00@@\9&@3 irﬁtca@,k %!§ a@%rﬂpﬁﬁoﬁ'ﬂﬁ&m&n@@k@rm&lﬁﬁseﬂuence at the
first nodul ation and coding rate set MCS for a first

sy wrerddetermeingg Rasition 6 fhe FRE cpdeviosd gdicalgs e¥pligitly géathe Magring
. . t . rule
R1SRE gllsg{ﬂg Stlfjﬁ‘ ghéat{ﬂﬁte}qﬁ g-g%gt s?iu'gh&% Qi Ty lﬂ/ftSI\@%wf er{ptpﬁlég 1

secon t going to allocate to
tdEhe TilsecddedterdBn twhesh thatoksquanct fsexplegipiTing bitgkquende abFhgskeond

504, for the.class/capahilities. of the UE.to.whi.ch t .
prsegpned BB TiscBRaq ol oty ot Sl iFoine
flﬁé, tﬁegb%ccfddﬂ\_ﬁts zmdhf _&@@mﬂlzraﬁgaﬁe billc\tsedﬁbm lﬁ?@@&egsh@)nﬂms BE the
then determnes a first (contraol channel). codeward . to .
BIRPRIBGIYE forfhe secongd co@g@rgﬁrawglcg él}?&ﬂbse@‘ée&ﬁ% s 6)|0t @1\2)3&1?7 é:]uj that 1s
coRenRhdo e radt Lafedbrs ihRhickaeRREGIRRB, and at bl ock 508

the Node B determ nes the nulti-antenna node for the
allocation and finds an indicator for that

L ANt L008 A0Gend Sur: recel U4 € (WRIELY LxahPle at
Egglr?ii ggerﬁeegiﬁggl engglrlrepgasr%i rﬁcge‘i t emtgggéri]és%%ir ssséilron node }Jt a’%‘f’@ o8
Rikje. 6 fhhen Mabl@liBerthé theatvebtiockot&tldbopd mbes atlHereceives a resource

| ti-antenna. node .i.ndi cat or_ at i,rst .pre-determn
Blcitiorh n DB o BgifEfti  pany g afhpled Bt 1 5 ShetE MRGee 8
fdcbints @MLGaled ndidiRabs RC QN BIZR GEVME BSbilCuskinduipaiest D obeciadsa first
that the codewords are companion to one anaqther.. At .
froptr! dhamne]redaysid wiEhgndpdeaiera afirst Rigdeferuacdgposigion and a bit

§&@9&g RresdeierahngdhiResition Af vent ¥od bR Tikr8deives a second
codeword, which by the exanple of Figure 2 is appended
todetos] withdtho famcHadicateranie dirsh sreidetsimimpdppshipnapd &g kiheguence in
unber .240. The Node B-th ' GKine &ét Ld¥eword
fﬂ?ersg?ongﬁrc? R glglgl\lﬁ/ofrh gﬁg a&se'&e?flggilg% %tg)é& %39 Q%F]o{ét&s B1g
anstaik? a firOafdical esolircrdblcekt RRB bed thg sqgpoed entewatd dlloeates a second

first pre-deternn osition of both the.first .and s
o 0 GO 08 Ui Brene el T @ R Ui BEGfgrosidon
3NESh Bk first Bl PbdndS6MNOREEhAhel he coRpmieh tP b aiether, Mhaeid then
position of the first codeword indicates explici

wprsutihide feeplly vierer maping el fidqck i Sapgleterpmines il _{hte Irb%/&é?quence
e i U
ingpeip nile b first Hodulbiian xd godingwteaset MGS foetbe figst PRB, and that the bit
sequence at the second pre-determined position of the first codeword indicates implicitly via
the mapping rule a second MCS for the second PRB, The UE then at block 612 accesses the
first PRB using the first MCS and accesses the second PRB using the second MCS. Since
either PRB may be uplink UL or downlink DL, accessing means, in the case of DL, tuning

the receiver and receiving on the allocated DL PRB. Similarly, accessing in the case of UL

means tuning the transmitter and transmitting on the UL PRB.
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pre-determ ned position of the second codeword
indicates inplicitly, also via the mapping rule, the
W@ e@s0eB2dCS for the second PRB; the bit sequenR&€I/m2pes/050375
the second MCS of the mapping rule to the second
codeword in which the bit sequence is not explicit,
but that is conpanion to the first codeword in which
it is explicit. [0046] The perspective of the party
newei Ad Wil tehpprodednhe sarmue padedsaistepdat Fyguessdnphe eag¢mplary and
Figure 6 for an odi rent of the_.inventiop note
G0 o o i BB TR o ) 18 PR OPT B g pecd o
1 thOsrasmdbid Biakdse Bghrbs @ﬂlﬁbub@ep@ﬂiﬂ?ﬁ@ﬂl th&e tdabien@agerther, certain
where the Node B receives al so noted_ above. At
pnbrdimeuomeyese peiAin ef t@@@ﬁ@é@@d MAtest Stegs bupdighepgssvith others, and
In|a¥ Ss'ﬁgél&ﬁé}ft r%!ain%@%? | tﬁ%e#ﬁg&gs Vg'tetpg] vith A& Qombphtisons,
aftir pre-determ ned position and a bit sequence in
detgetondngp aeites axdthalde wowit depmrting from thrsktegdingshe UE
recei ves a second codeword with the same indicator in
the first pre-determ ned position and no bit sequence
foousi Meots @atdReaipbede bigsvetsedptpasintiegreiallBighits 4-6, may be viewed
determ nes at, bl ock 606 that the first c%jevvord q
&1 Pefot Yepsgnd/pr &toPFRYAISRAL K HEPCECBIYLR PRBUSHRIOFRE code-
BE&ANOf GO HMB ER b ihOG g TerRentRioA ¢hn BREsm@ReH $ith &de another.
bl ock 608 the UE determ nes fromthe comon indicator
at the first position of both the first and second
r .
R b R e A
bpeoizk p6 peseairduithe s&twrrg) degi¢ habtnyt ¢penbinatios dpreofidior gkample some
PG e e Br ey VRSl e s Bt S TRy Effted in
madwhetdraoftand wideh gy mateked®id BWCS chttrolleh) anitiopsicessirByr other
and that the hit sequence at the second \;\:} e-determ ned
SoRPHmB e, fifoush Pt EbaE RO HIT e iRoY P eIy hect of the
Vi Bnie BRI 8 8RS 6GRANNCE: fiDlsubhe 58CREGiIERE: block
The "UE then at bl ock 612 accesses the first PRB using
therafrisyaessageg onnhgsse s gIsing someeberdiqm (pprasentaties, it is well
AT st BRIl R i g escribed beren
tmapibagmplemented &i, wenormditing crimlesy hardwatesodiivawe AtradarB)l special
PRB. Si.rrilarlﬁ, _accessi' ng in the case of Ul nmeans tin
PHRP TG HWES ©OF An&eri §PEF BNEOTr %ﬁﬁCgVFﬁr? OF PGB 118 OGS computing
BRBeds 084 dhe Ssmdihdtlon@rappr eci at ed, the various process
steps at Figures 5-6 are exenplary and even for the
particul ar enbodi nent detail ed several of the process
?JO%HSAQ%MC}PQ'[ RANOBd afsiedifed Bt OF 288 SHRWRpddls @S Qxemplary
I gures w thout departing fromthese teachings. )
Embbodiments ofthe aivantanm ol e prastiosdjn vesieuE empenentpuch ppiycgrated

%ﬁgu{:}é l(:l%};qs REP GRS tﬁlr%sdel&%k oqi n?n%&%éﬁ c\ﬁdcﬁig fgtﬂ}ﬁgrﬁf la?géda highly
automated process. Complex and powerful software tools are available for converting a
logic level design into a semiconductor circuit design ready to be fabricated on a
semiconductor substrate. Such software tools can automatically route conductors and locate
components on a semiconductor substrate using well established rules of design, as well as

libraries of pre-stored design modules. Once the design for a semiconductor circuit has been
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may suppl ement retai ned ones of those process steps
W th additional conparisons, determ nations, actions

W@ eesn29s i ke wi t hout departing fromthese teakCii/mpe08/050375
[0048] Note that certain of the above description, and
especially Figures 4-6, may be viewed as method steps

g(g‘i?é%%%ﬁ e&ﬁ%ﬁ%ﬁﬂeglgﬁ éltl Q %%111({ Il%eldg f {Iﬂmc g(%%r@(l‘el °rbp‘&£ GDSH, or

2ahedi iRt Shahdpten®atsahiconticoabhietion fosilinefdr vabtitationes one or
anot her. [0049] In general, the various exenplary
BRfsodicaaist SireHl eb]@efirrplemented in hardware or speci al
purpose circuits, software, |ogic or any comnbi nation
t hereof . For exanple sonme aspects may be inpl enent ed
[Ons thaY ahwais modxﬂqatloeis atdvsteptasqres & e Aergsdyes ?Xﬁﬁ‘ng%‘ﬁ‘?té’&lmeﬁ‘ts of
mNart%n may 8&@ am't ?Aqth%mslglﬁedeiﬁetﬁé”'e?&aﬁyaré in view of the
5%??6? n1cropr cessor or other conputing device,
&drédoinigg he&ﬂﬁldnnwﬂ'@hl ond |18 eofunbtioni pe thherceeropanyiiz| drawings.

various as f the e di_nent

Fvens o SRy BESTTerSe FAL B0l B BULar hed oLy gl fine nd
kAP AVBmbEESSRYSS thisdwelichgr ams, or by using some

other pictorial representation, it is well understood
that these bl ocks, apparatus, systens, techniques or

%gﬁ o?ér 85 1@' ved tﬁ@ E)@n{bld@){mp&hﬂnémi %%E&ﬁdds&hbe&%bove in the

lTmiting exanple hardware, software, firma
spxewaM @arw@w r(UJMN -bFE) axses. lgéh@ﬂ@bepwp&@saéed that the
har d cont.ro, V.
SBESedran nifeisftrehoBbroalEL S (FEARESyhis one
PppcEeal wfead wikRts @nmnluaastonssysten zap dot heymhay fraised to advantage in
exenpl ary enbodj nents of the inventions may be
ﬁﬂﬁ&WF@éﬁCPW“WBPW5W§Y%8H%onents such as integrated
circuit chips and nodul es. The design of integrated
circuits is by and large a gﬁly aut onmat ed Froce

sYaes) Exﬁlwﬁaorpomer af theofoaiuaseot B6 | @rigpsenofyp|t ’é‘slaélaf%?mpla"y
CORY &L ehQQs fhid 19%“%0111{% vehe AR8LOMNLALR RGNS 0AEHdSdrAng use of

clrcurt esign ready to be fabricated on a

st feotudiucAowcls teforegding deSuipttion gouldde sonsisisrod ag ggrely illustrative

S BB B 4OV MM B S SERABRER

Nnishi@SoRthe@6L8I gn, as mell as libraries of pre-stored
desi gn nodul es. Once the design for a sem conduct or
circuit has beenconpl eted, the resultant design, in a
standardi zed el ectronic format (e.g., Opus, GDSII, or
the like) may be transmtted to a sem conduct or
fabrication facility for fabrication as one or nore
integrated circuit devices. [0051] Various
nodi fi cati ons and adaptations to the foregoing

exenpl ary enbodi nents of
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this invention nmay becone apparent to those skilled in
the relevant arts in view of the foregoing

w@e®snd3aps on, when read in conjunction w th theCcT/IB2008/050375
acconpanyi ng draw ngs. However, any and al
nodi fications will still fall wthin the scope of the
PPMskl M ting and exenpl ary embodi ments of this
rnvention. [0052] For exanple, while the exenplary
Sndadinnent s have been descri bed above in the context
of the E-UTRAN (UTRAN-LTE) system it should be
appreci ated that the exenplary enbodi nents of this
hnvenkmﬁmuﬁmsmp@&ngin1ted for use with only this one
particul ar type of wreless communication s stem
that {9FEgmiRE 2 PiEst pawaetes fafor St abpsed Ff“aBP‘HéFP %P&@é second
?&ﬁﬂuﬁﬂ£@£&Qamﬁﬁﬁkgeﬁmn&Q9§%knFurthernvre sone of the
eatures of the various non-limting and exenpl ary
emboddateeminng fromhi dodaly sterddomappiye vde wskig smea@vﬁmtt erepdicitly

{ I t

ol b s L R R A KR R o BB e
as ITEsreﬁ(ﬂiyg ial fitss tomtol \cRarmEl tdﬂi@wplrdl with phebit squndfu thgts explicitly

Db T b B S SR AR o

@&{m[ EifinRQ :collei Rl BbhhAaghndto fthd Bist PtdEHaBkel fc@die\xa)r(i lvﬂ&fem the
shared channel codeword and a second_paraneter

seeeheprapsrder b aniprd shatsd ebpel, codraroad HitmpRgtly Wé‘ﬁr?téd by the bit
Eé?l‘ﬁéﬁcle Yhap IS%E(&Q)H'TH BRIMRY b bit sequence that

explicitly 1ndicates the first paraneter and that
inplicitly indicates the second paranmeter; sending a

Ihr St Conttﬁodt f cﬂ%ﬁ]ﬁ] Whececl’l’(lj &‘1 ecg d’%o Proltclﬂgnn%i <§0d§\§%ﬂ?§sﬁlﬁﬂer than

at explicCi I'ndicates 7% par amet er e

tHerfB#t csdl‘aa«oedjbwmamm otfdréempirodbamdqx&ecmdi ng a second
control channel codeword conpanion to the first

control channel codeword, wherein the second paraneter
hor the segendrsianed xcmﬂn%bclp@ﬂm@ bl kAP Edritdol channel

i ndi cat ed by the bit sequence that is explicit in the
£odesiords pgemppay. 2 ansurisgion raedsodietorcthal witpatesyherigpinandpigeond

?&ﬁ&)‘?ghaﬁlgatcg&lwo %ﬁ}?ﬁpﬁﬁ&‘?ﬁo@g sh@nghorter than the

Irst codeword engt e explicit bit
sequence.
4. The method of claim 3, wherein the transmission mode indicator further indicates a

multi-antenna transmission mode according to the locally stored mapping rule.

5. The method of claim 1, wherein the first parameter is a first modulation and coding
rate set for a first physical resource block that is allocated by the first control channel
codeword and the second parameter is a second modulation and coding rate set for a second

physical resource block that is allocated by the second control channel codeword.

6. The method of claim 5, wherein the first parameter further indicates length of the
first physical resource block and the second parameter further indicates length of the second

physical resource block
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3 . The nethod of claim1, wherein each of the first
and second control channel codewords conprises a

W@ e@B®9d28%i on node i ndi cator that indicates theCT/iB2808/050375
and second control channel codewords are conpanion to
one another. 4. The nethod of claim 3, wherein the
transm ssion node indicator further indicates a
mul ti-antenna transm ssion node according to the
7 oc al The nsdtiorded clawp piwhgreiuthe firsbparaieternst firsichafnebqualimindicator
S8Ry e nl b s P RO AT i B s e SR BB R o e
upialk. i s all ocated by the first control channe
codeword and the second paraneter is a second
nodul ati on and coding rate set for a second physica
B €S OUTIEmBh GGt Rl Wikrd@h R GRh Bk tdYd hBhiSEGRITRaps QlFtek@kty for
channel codeword. 6 . The nethod of claimb5, wherein
p¥ve equipmentpef ¢ifferpretrclfssast 4ndr whorgin deterayning gejPprise$ detprgnining for

r : r

e PRSP B R, PR B0k ORI S BpY BN s e
s@sour ce bl ock7. The nethod of claim1, wherein the
first paraneter is a first channel quality indicator
sent on an uplink and the second paranmeter is a second
ohannehe fdRdd df¥lainh divaRE the BOAlyRbréd1Bappgirilk is r8ceivEb et a Node
nmet hod of claim1, wherein the |qcally stored nappi ng
Buha serds dredirstragd espndcontse! chael devfient s of di fferent
cl asses, and wherein determ ning conprises determ ning
for the class of user equipnent to which the first and
s@conbhepethedot! chmdnehereipdewor ds are sent. 9. The
met ho : [ rej I ore ' -
i o Sl Uil ey S IR, oA PlRE SRR ind
pacaatr voathid|shatdehasbel caldewanl ds. 10. The net hod of

claiml1, wherein: determining.the first and second

par a%f’ Srss Py ERye g eré*&%ﬂ‘:'ﬁ ‘ﬂ?lﬁ%esa&? i §A8RFShet er for

a t hi gddinhasestisshanial » @adewers chidel dobiEgdrd pahgatRings the first
further inplicitly indicates the third paraneter;

Sl Ayred wpdavossanddhelbihgeagench thay ity dndicata (Aheofirst parameter
?(9' ‘i’ﬁ‘é"ﬁ’x’étdshgr@mrﬂhé? @o&e@v O}(hﬁlrtfl(l:rri ?lﬁﬁ?}'f‘ﬁaﬁf%te é:l!ﬂglﬂmlparameter_

codeword and the bit sequence explicitly
i ndicates the first paraneter for the first shared

?E?p Sglp%e%go%)z%’nggro%ylfnlgj ratp?oegrranil nprlnziic%gntel- gadialg]lg Hn%g\tlc%%ng Qc%cutable bya
digital data processor to perform actions directed toward sending codewords, the actions
comprising:

determining a first parameter for a first shared channel codeword and a second
parameter for a second shared channel codeword;

determining from a locally stored mapping rule a bit sequence that explicitly
indicates the first parameter and that implicitly indicates the second parameter;

sending a first control channel codeword with the bit sequence that explicitly
indicates the first parameter for the first shared channel codeword and sending a second
control channel codeword companion to the first control channel codeword, wherein the

second parameter for the second shared channel codeword is implicitly indicated by the bit
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11. A nenory enbodyi ng a program of machi ne-readabl e

i nstructions executable by a digital data processor to
w@EeeBovzsact i ons directed toward sendi ng codevweCTER2008150375

actions conprising: determining a first paraneter for

a first shared channel codeword and a second paraneter

: 4 - determ ning from

e TR R L B R e I Cond Cence. € hat

explicitly indicates the first parameter and that

[fmpligcitly indicat t he second paraneter; sending a

H‘!‘Fst %%?Oﬂo%ﬁaéﬁzlw 9dBword with the bit sequence

that Qupbf Gk tfirst ahdedcead esntloh Ehahhdl SbdPar@n®ipitisdsQl trim@ission

first shared channel codeword and sending a second .

Bok mdicaterih#rdicaiss et and ool chanpleodgyyads are companion

Ut helm&hagnel codeword, wherein the second paraneter

for the second shared channel codeword is inplicitly

i ndi cthe dikt tpgratster bd & Segiunersitativh and iceding pit¢ e¢tifof p firgiephysical

first control .chan cade , c

isp&ifte 80 JRLCORRAES LF AU Sopdf i, BRARDN Bl the sccond

pamhétal is 6 kaond moddetivnaind sodingiard ssefor a s¢coadiplisisisli regource block

TBE i Dol SELSL LD ot and, second

another; and the first paraneter is a first nodul ation
and coding rate set for a first physical resource
bt-oc kAR prperafus campidsa ed by the first control channel

codewp I)ﬁ{)céég& {8 &P RNEkRAH TR bRk pialsanéte? @GO @yt shared channel

nodul at1 on and coding rate set for a second physi cal
r@swyordced blserokd pirametersiond seoeraltsbarehyhanh@ cedeondd cont r ol
channel code d. .13.. An r at C risi ng: s
or ocesegp o Sl ko 6T BPRRR AL AP L bR g g oxticiny
fndica@s # fifssparghacrad a edoanh@irancdaeand it paodssar sedigmed to determine

araneter for second shared channel .codeword; a
ﬁé%ﬁ%ﬂ&%ﬁo fﬁ%ﬁlewafyg%ep@ngwrﬂs}smlﬁ first ad spiond pagpaetgrs; and

bit seaueRGR:tRALne¥Pkd 6l ¥ kNl hamhefl kbdlvord with the bit
paranmeter to a second paraneter, and the sﬂr ocessor

sxnericg thraeerplisitlyl éndiqeres its frpiaratsimetes & tearferat shvgdrrhiaael codeword,
OETRY %ng’ %Ss%gon(ag;ou?a éﬂgﬁrﬁe[ %d&%r&c &{géﬂani%ﬂ o FREBRAcontrol channel
paraneters; and a transmtter configured to send a )
todesbrd; oviterad tiehseeorel poadewofa the stronheshiied chayeleewieword is
%xgﬁézftgéﬁcgéag%itbléfﬁ ehbﬁ eﬁ'e&:%tg? :t&%?sgexfpiigifc' itn T I’E%}lt%rl c{la%leltcggeword.
14. The apparatus of claim 13, wherein the second control channel codeword is shorter

than the first control channel codeword by the length of the explicit bit sequence.

15.  The apparatus of claim 13, wherein each of the first and second control channel
codewords comprises a transmission mode indicator that indicates the first and second

control channel codewords are companion to one another.

16.  The apparatus of claim 15, wherein the transmission mode indicator further indicates
a multi-antenna transmission mode according to the locally stored mapping rule.
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and to send a second control channel codeword

conpanion to the first control channel codeword,
woL@BeI298 he second paraneter for the second sP@r/E&L008/050375

channel codeword is inplicitly indicated by the bit

sequence that is explicit in the first control channe

codeword. 14. The apparatus of claim 13, wherein the

second control channel codeword is shorter than the

17.r st Tleoapparatus ofi aline 13 cobleao it fisst pdremétemigtahfinf mpédation and

explicit hit sequence. 15. The apparat of im.1

et il B PR tepdpee iy (BB RIS P e Tl syl chanme
ESMIR VRN 8 tHRRBIVhE PASmatet ik @ B&bhEBbONativadRd tdditigaat edt foruakcond
indicates the first and second control chann

I

et esres ek Siab amliorishbiothe segrpt Frarol %.nn;ﬁ%deworda and the
ARRALRIHRpAles aNBEB15, wherein the transm ssion node
I'ndi cator further indicates a nulti-antenna
transm ssi on node according to the locally stored

ppi rule 17 . ' . W '
Thors PRapBlnd draal 19 APRRG A Rr s B Rl AL o
figst ghysiedl résonrcablock atd thdwesindphramesofirther idicatds 1¢rdgét ofitlse second

| ocated b tge first control channel codeword and
P é“@@@%ﬁ&e%BF meter is a second nodul ation and codi ng
rate set for a second physical resource block that is
al l ocated by the second control channel codeword, and .
e aPisatPReigtis obefim dés WherRgdhe Brst parameie isg Hit Shapaelgpuality
Ela@atBr Tehn oWBEN qurﬁ% oa'fh@ %efsbcgq%ﬁ p%&ﬁ@?fs%rseédﬁﬁtcﬁﬁfnel qugllitg Cir&dicator

I ndi cates | eng he first physical resource

agnd ot the uglidonnd tireapasretue confinrisedremobilediseraeipmeringt h of

t he second physical resource block 19. The apparatus

of claim 13, wherein the first paraneter is a first
ehann€he sppataisyofi dedinCEY, avhe@nthe anapaihguplei mkpsadiffereudy for user

second ter. is a second_channel .quality jndicator ..
S HE TG RSl RS A E AR AR epmpe el Glehnd e bi
BRRLAR fd88he BEHLR TR Ao cl%@efu@&%nﬁ?ﬁ@aﬁt@& WhicRThe Gh@iniMitd3ends the
wherei n the mapping rul e maps di ferently for user

&iert pghaspenst contrql ichqnaelepdewdrdisses, and wherein the
processor is configured to determ ne the bit sequence
fromthe nenory for the class of user equipnment to

@hi chThdwpptmas shtlairel3, sdads thhwcilly siredmepsermheds received at a

t channel odewords. 21..The apparatus of clai m
T R R e
received at a Node B that sends the first and second

control channel codewords. 22. An apparatus
g%rrp r 8 iap;@:ratus comprising:

processing means for determining a first parameter for a first shared channel
codeword and a second parameter for a second shared channel codeword;

storage means for storing a mapping rule that maps a bit sequence that explicitly
indicates a first parameter to a second parameter;

the processing means further for determining the bit sequence from the storage
means based on the determined first and second parameters; and

sending means for sending a first control channel codeword with the bit sequence

that explicitly indicates the first parameter for the first shared channel codeword, and to send
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processing neans for determning a first paranmeter for

a first shared channel codeword and a second paraneter
wo a8@9rexond shared channel codeword; st or agePCEEB2808/050375

for storing a mapping rule that maps a bit sequence

that explicitly indicates a first paraneter to a

second par ocessin ur t
yeter Cﬁ?‘ﬁﬁn‘i%ﬂ%neb F?J}’é”é’gct SHERAnYOn i, § %elrssttcgn%aeChﬁ%n e?}éz()deword’
hased @8 kbmddekandimed thd l's&bncamdar&eeﬂa’iﬂelpafdaweltde'rssi;mplicitly
and sendi ng . nmeans for sending a first traol hannel
e Py RGBTSR e al ORsR) g cpdeord
indicates the first paranmeter for the first shared
channel codeword, and to senda second control channel
ébgemﬂr@ppamaﬂﬂ%mt@ vheeifij rst control channel
codeword er 0 I :
har o0 EiesaEe el O AR RO R RRARRL Bl Ghrak B S8R Rics
memoﬁyewammaeby fteet micsopeogpdsosiand ithe dwdingi means comprisgk a wireless
channel %gﬁ@ word. 23. The apparatus of claim 22,

{prspatiey; 2 “B'bcessi ng neans conprises a

BACHI AIRRO GRS &Y secbﬁtﬁccﬁﬁrﬁf agandreafsyedNipsies Atriffisin mode
readabl e by the m croprocessor, and the sendin

means
insesior SeSndcp ot BELn PRI ke RO B! HE CEBRIOBfo one
E&ﬁhefrjz{nﬁt and second control channel codewords
conprises a transm ssion node indicator that indicates
t he fihpdistaminsgrdnd fosnmedilatiohzand elodies detuseldr grfarst physical

(?S?BF mb%ak th tqgl glloca &El hagf the qﬂg ctonﬁolf éha?x&el Q@(ﬁm& gﬁd '&% &cond

ul"a rate or a fi
pMﬁlbt@ﬁis arseamd Imbﬁulahmf:zihdtcbdlhg e a:lt Ifar(ass’e@nid lpyysudabreﬁcmr@tblock

contr channel codeword. and the sec ar anet

SBE SR DA SHEoaR Al R oROCar. TG A oo fes
masiscal resource block that is allocat ed by the

second control channel codeword, and the apparatus

conpr i ses a Node B. 24. A nethod conprising: receiving
3sfirgt & tLolmc:hgnnel codeword that conprises a bit

mcu. O COMIPI1SiL
sequence In a term ned pOSI tion; receivi ng a

seconceceving h dilrst chreorvh ehanoe dedemodi tb@irvpmmlsm abg seqyendeiip 8t
annel codeword that does not have a bit
?éegetgﬂ%lge$%osit]ﬁg predet er mi ned position;
receiving a second control channel codeword companion to the first control channel

codeword that does not have a bit sequence in the predetermined position;

determining from a locally stored mapping rule that the bit sequence explicitly
indicates a first parameter for a first shared channel codeword, and that the bit sequence
implicitly indicates a second parameter for a second shared channel codeword; and

taking action on the first shared channel codeword according to the first parameter

and on the second shared channel codeword according to the second parameter.

25. The method of claim 24, wherein the first control channel codeword and the second
control channel codeword each comprise a transmission mode indicator that indicates the
first and second control channel codewords are companion to one another and that further
indicates a multi-antenna transmission mode according to the locally stored mapping rule.
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determning froma locally stored mapping rul e that
the bit sequence explicitly indicates a first

w@aooameees for a first shared channel codewor dPCHEIBL008/050375
that the bit sequence inplicitly indicates a second
paraneter for a second shared channel codeword; and
taking action on the first shared channel codeword
according to the first paraneter and on the second
star eTheahansiadf cad eovidrevccor di ng to t he second
paraneter. 25. The net hod claim 24 erein t :
firs {TtEE g{’ﬁt rR3TAEtFA AR 8| “ﬁtola‘é‘\f))dﬁaa?lan éi‘ﬁ@qcf’ figs \é\%% Sﬁd{g cé nt}fr?totf hysical
channeblosiodaney gilRaeh bsaRP firs @odtrdl I ARSR 86deddrdTBdethe second
i ndi cator that indicates the first and second, contro

pHAmFE! is 8 eRond eSuIatiel WG PUAE BYF 1eboBAdeRRG PRIsicakipurce block
A afibtalc B Bl kG Rollitthd oAl L ansm ssi on

nmode “according to the locally stored mappi ng rul e, 26.
The nekingectoh carhprises R4cssing theellopatet] figst physsal ipwreablogk with the
I.S. a first dul.ation and codi.ng.r r [ .
Bty Bt or R GAE! BDR PSR P RicEad Bhelsefulep Rk vio
gRnRtdal noldalanel andedéwpratk @nd t he second paraneter is a
second nodul ati on and coding rate set for a second

physi cal resource block that is allocated by the

$eCconehCARMLElor CianNel varramie tirsefifarhad Rt Bft chihnel quality
conpri ses accessing the allocated first ?hysica

inskicatar et i scyelink enfl relaing to thafirpsbrasdeienns! el edaindghe second
R AR ] A BRI i SRR B sco
faredldhenmebtddodomf cl aim 24, wherein the first

paranmeter is a first channel quality indicator sent on

an uplink and relating to the first shared channe
cedeWsrdme@bd of H1&inSEG omdrefnahareilbr stérsd maggoonie miysndiférently

uality indicator sent on thg plin and.relatingﬂ}g ..
PSSR S a SHTEHA PS> (B SHBFH ST HC PR RO ey mining
Ghakm 24 MNeEeLR:iihe: [aeal LdeissomediompRl Bokdibenti®hRBannel

differently for user equipnents of different classes,
andeweindsrt firsidrataareter fir ity fre sinredeodowerd aphihasaqendrRyraniefra for the

%g%%ésgﬁmﬂﬁﬁé(gQU|pnent whi ch receives the first and

second control channel codewords the first paraneter
for the first shared codeword and the second paraneter

faor t second_ shared.codeword.. 29. The net hod of
2Pai mt‘lgﬁr,“efg“aﬁ? PF M Rg, QPP {REei ving a third
cont r @dceigh@anngid QARVEHaEnd QBT DEortif@nioheo tHerfitt control channel
control channel _ _ : i,
codeword that does not have a bit sequence in the predetermined position;

determining from the locally stored mapping rule that the bit sequence further
implicitly indicates a third parameter for a third shared channel codeword; and

taking action comprises taking action on the third shared channel codeword

according to the third parameter.

30. An apparatus comprising:
a receiver configured to receive a first control channel codeword that comprises a bit

sequence in a predetermined position and to receive a second control channel codeword
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codeword that does not have a bit sequence in the
predeterm ned position; determning fromthe |ocally
W@ t@semB208ppi ng rul e that the bit sequence f urP¢EIB2008/050375
inmplicitly indicates a third parameter for a third
shared channel codeword; and taking action conprises
com %I ¢ hte(%ﬂr%tocr(;nt %ﬁglgcg)g%g d?}gat ge%qﬁﬁh%v%%glﬁg%ﬂgence in the
p@&mﬁmﬁmﬂ@omanrecelver conflgured to receive a first
control channel caodeword that copprises a.bit se
' a TREREY SPRHEHEG (hOSIRA BIPPHIR UG Ee R e It seiaHg 0 & first
sahES] ang RpnRebndGREMREdconpani on to the first contro
channel codeword that does not have a bit sequence in
the priseeser pigarep dsdatqrpine fpmyBaplaprieoRlq Geftgdt gauence
%[:ﬁy FdRRE ltl{%gdrgt gﬁ@&? ¢ hé‘i'iét Q&réd%aﬂef codEHME 4R the® 1 bit
I'rst“paraneter and to a second paraneter; a processor
smnéncg in@tittyondlettesrting sseonidperametre fara pgriond stragddeshetivat codpreord;
bit sequence explicitly indicates the first paraneter
?%% a first shared channel codeword, and that the bit
sequehe gro'bdr’]mrilﬁéoﬁlggurbdldi tal@taeSon dveths Bi60MhErep @haineltoedewod
a second shared chann odewor rocessor
BSANP B T PAraREeTAe oBft eé?f%l%@*ﬁfﬁafg%mgwaﬁ L RaRiie to the
REfEfhageording to the first parameter and on the
second shared channel codeword according to the second
paraneter 31. The apparatus of claim30, wherein the
r St lfeo%)g)éﬁ{us %E%W]rﬁl 3OC %@M ﬁiw qﬂg Joﬁ&olsﬁlgﬁ)rﬁg CG&Q&IOE(P hnd the
anne each conprise a transni ssion node
semdmd: abwrol tdhanel pdiesatd sadhheonfiiriss ta HMm@mandﬁo irtdicgtor that

G0 b SR B TR R0t RuEE IO B poer o
moeraeGadiciia dudtithheniipRimigsisiihede ad2ordihp & @p ﬁﬁp@hyﬁlle.

of claim 30, wherein: the first paraneter is a first
nodul ati on and coding rate set for a first physica

BeSOUTIEe bl 06K of Ak Joswhlbiacat ed by the first contro

O Ul vidilil JYV VVII\JIUILL

channel codeword and the second paranmeter is a second
nodul te ifost parrhetwds adfirstameduaionfapd cadias g detoley ¢i firall physical

! escs)’uor ﬁﬁ) élga\?\gsr ép&tgtﬁg Soyaljhé %&tc%gtr@ych%%l %8&%?(1 QIqu{Heogecond

anne
parameter is a second modulation and coding rate set for a second physical resource block

that is allocated by the second control channel codeword; and

taking action comprises the processor configuring a transceiver to access the
allocated first physical resource block with the first modulation and coding rate set and to
access the second physical resource block with the second modulation and coding rate set;

and wherein the apparatus is a mobile user equipment.

33.  The apparatus of claim 30, wherein the first parameter is a first channel quality
indicator received on an uplink and relating to the first shared channel codeword and the
second parameter is a second channel quality indicator received on the uplink and relating to
the second shared channel codeword;

and wherein the apparatus comprises a Node B.

28



taki ng action conprises the processor configuring a
transcei ver to access the allocated first physica
WO 2®8/09288 bl ock with the first nodul ati on and BOOIB2g08/050375
rate set and to access the second physical resource
bl ock with the second nodul ati on and codi ng rate set;
and wherein the apparatus is a nobile user equipnent.
33. The apparatus of claim 30, wherein the first
par anmefeappdrsugoficlairs B0 chapriselg ags@leqdiymem df a:mrtinular class, wherein

recelved n an nd relatin

ik srmere agtmany RS ASet St ot ikl 18 af e me
6RREE& s SBkhbd 1o dREHnBAk e OB pMEELIATIdsher uspd dquipmnictrom the
relating to the second shared channel codewor d;

weEpiag File Wee Hispasrameist £ s fisk shasednganag cadewory, ém{1 the second
gﬁ%&@% ?thgfsTc%quliéHﬁe%Q:h%gmoH@lld’}@ a user equipnment of a
articular class, wherein the nmappi ng rul e nmaps
differently for user equipnments of different classes,

and wherein the processor is configured to determ ne

the for the particular class of user equi pnent from

the mapping rule the first paranmeter for the first

shared channel codeword and the second paraneter for

t he second shared channel codeword.
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