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[3] A base station is provided. The base station includes a transmit path circuitry
configured to generate an uplink grant using an uplink multiple-input multiple-output
(MIMO) downlink control information (DCI) format. The uplink MIMO DCI format
includes a modulation and coding scheme (MSC) field having an MCS value for each
of two transport blocks. The transmit path circuitry also is configured to transmit the
uplink grant to a subscriber station. For a given transport block, a combination of the
MCS value corresponding to the transport block and a positive integer number of
physical resource blocks allocated to the subscriber station (N_PRB) indicates whether
the transport block is disabled.

[4] A method of operating a base station is provided. The method includes generating an
uplink grant using an uplink multiple-input multiple-output (MIMO) downlink control
information (DCI) format. The uplink MIMO DCI format includes a modulation and
coding scheme (MSC) field having an MCS value for each of two transport blocks.
The method also includes transmitting the uplink grant to a subscriber station. For a
given transport block, a combination of the MCS value corresponding to the transport
block and a positive integer number of physical resource blocks allocated to the
subscriber station (N_PRB) indicates whether the transport block is disabled.

[5] A subscriber station is provided. The subscriber station includes a receive path

circuitry configured to receive an uplink grant in an uplink multiple-input multiple-

output (MIMO) downlink control information (DCI) format. The uplink MIMO DCI
format includes a modulation and coding scheme (MSC) field having an MCS value
for each of two transport blocks. The receive path circuitry also is configured to

determine whether a given transport block is disabled based at least partly upon a com-
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[10] A method of operating a subscriber station is provided. The method includes
operating in transmission mode 2 and receiving an uplink grant using downlink control
information (DCI) format 0/0A for a fallback single antenna-port transmission. The

DCI format 0/0A includes two codepoints. The method also includes determining a
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[15] FIGURE 3 is a high-level diagram of an OFDMA receiver according to one em-
bodiment of this disclosure;
[16] FIGURE 4 illustrates a diagram of a base station in communication with a plurality
of mobile stations according to an embodiment of this disclosure;
[17] FIGURE 5 illustrates a spatial division multiple access (SDMA) scheme according to
an embodiment of this disclosure;
[18] FIGURE 6 illustrates an uplink transmission procedure according to an embodiment
of this disclosure;

[19] FIGURE 7 illustrates a transmit processing chain for an uplink MIMO transmission
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[2§] FIGURE 15 1illustrates a method of operating a base station according to another em-

bodiment of this disclosure; and
[29] FIGURE 16 illustrates a method of operating a subscriber station according to

another embodiment of this disclosure.

Best Mode for Carrying out the Invention

[30] FIGURES 1 through 16, discussed below, and the various embodiments used to
describe the principles of the present disclosure in this patent document are by way of
illustration only and should not be construed in any way to limit the scope of the
disclosure. Those skilled in the art will understand that the principles of the present
disclosure may be implemented in any suitably arranged wireless communication
system.

[31] With regard to the following description, it is noted that the LTE terms “node B”,
“enhanced node B, and “eNodeB” are other terms for “base station” used below.
Also, the LTE term “user equipment” or “UE” is another term for “subscriber station”
used below.

[32] FIGURE 1 illustrates exemplary wireless network 100, which transmits messages
according to the principles of the present disclosure. In the illustrated embodiment,
wireless network 100 includes base station (BS) 101, base station (BS) 102, base

station (BS) 103, and other similar base stations (not shown).
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FFT bl ocks and the | FFT bl ocks described in the present disclosure docunent
may be inplenented as configurable software algorithnms, where the val ue of
Size N may be nodified according to the inplenentation. [42] Furthernore,
al t hough the present disclosure is directed to an enbodi nent that

i npl ements the Fast Fourier Transform and the Inverse Fast Fourier
Transforn1 thIS is by way of |IIustrat|on onIy and should not be construed

e, " S o b1 - . 1




[43] In BS 102, channel coding and nody ation bl ock 205 receives a set of
information bits, applies coding (e.g., Turbo coding) and nodul ates (e.g.,
QPSK, QAMyoOhH/10Ag2at bits to produce a sequence of freqREmISR200IMILLIY2

nodul ati on synbols. Serial-to-parallel block 210 converts (i.e.,

de-nul ti pl exes) the serial nodul ated synbols to parallel data to produce N
paral | el synipilles i @ams: tidrelieONDMA thieivierpatll 50Tmay Zieo bs afplememed 1DBSand SS

L1 S N WEELAhEStin, KIS PaNd SRRyt LR seT R e
Par al | ¢B9lt o- sélhedtanking pkth2Z00 io (E&/Hm@n(prlses g clrhtli gollanges)l nidukalqpien dldckl
time-domain eys %’%en%ﬂgg&alréu 1'Z§'EB § ?ﬁcﬂé‘%}(f gé §QE¥|e§e5F&sPF8&r%‘?%ﬁqsﬁrﬁler' al

ti me- domai n S|]% n insert g

pr efl x to thél Tr%@lqylsr%éﬁmmrglﬂféﬁo smaiéﬂt(yS) block dA%entade cydE piplax Placks
(i.e., up- COQYW -EdIQ e PJ‘@ 200, AfdgerencelsighaPmaftiprextl 00K a2 8 rdferele
frequency for 201 058 7PCT/ KR2011/ 001292 transni ssion via a
W rel ess chaﬁ]rgé‘la‘1 yog may al so be filtered at baseband before

conver §4@n t o TRe récreemjgmnl@yoo s S Drfeccemﬁmds wdows-conefrer elhcezﬁ gnahove
mul ti pl exer 2 8 CPPE%%O a semdll—lto arzﬁi(el £§?0 f’)eblgflglgé;ﬁ ar’ru%tnﬁ Fast oung code

di vi si on mul i XI'n requ ex ng 1(TFDI\/).
Ref erence si @Fmalsf(am @&&dd bIOCQQEO,l %p@qd@dﬂbls@aﬂ &’ﬂyﬁ}abﬂpc]alz?@é aadl h@batrel

reference si g@@é&ng%da&nga%l%hgﬂﬁkzlgg accordance with the nethods and
system di scl osed in the present disclosure. S[@44 The transmtted RF signal

arriveddht SsAtleashsqras oihe spmgoraRtolgHCHRESY ried 28wy beamplemeakd it ever se
operat i gns p@bi}‘t@?ﬂéﬁﬂn@o&l@gﬂ)fﬂ@onm\ﬂaﬁ @Bllrﬁpltsﬁﬂ’ent%55ydﬁﬁmg&ﬂﬂ?’ﬁﬁlﬁ&fafm a260
recei ve Sl gna (0] epan reguen re ve prert.l

oo e pe oA e o D RE RRR e TR S B b R et bR
signal . Seri adldcks pat ﬁlleIIEFT blookkd66babinvis piesdni distlonee doomhéent bhaxydieaing

signal to par ﬁ]&e%kedtds%aﬂmg séi‘t%% afgofrﬁhﬁse \%e!r:é: g %Rl‘é i6f %?zg I{I 91%9 pRerforns

an FFT aIgornp mito regue
Par al | el -t o- seqdifigd a@p@@mmshemm@m@amm par aI I el frequency donai n si gnal s

to a Sgayence R thBRELHE f%ﬂﬁeu {nd %HMﬁ:losQf@i@'aﬁrlsctQ@ﬁpﬂf &b Rde AR at | on

bl ock denpdul at es _and. t hen_decodes the nodul ated synbol s to recover the
origi nal i np@fenegRfsyth %FF‘%%’PHF@FH%%%&%# thg dayersg ast bopyier d1anpfpsmpgys is by
i mpl ement a twagngildstRadhoilnahd Bl&)L@(Dﬁd)tQEQﬂ@ﬁstf&dttdi ansithé béopg off thet he downl i nk

b b 1- t h
anal ogous o aarst h Rt AR SRR AR SRLRRE FrBel RERLY AR T b e
Simlarly, edoH oneeotragsfoss futvépnsarak the hsvelst FadtliGumay Tiamploemdwictians r ansmi t
path corr engﬁ%'oe%gii}Ig }eg%cé‘c[ hbﬁs% Jté’F@urie?rTrér{sf’d}ﬁmﬁﬁT)rf@ndu%né A Iﬁ%l‘st to

base station HB enent a recelve correspon In to the
ar chi t ect ur e igyrete Eepiigr Hgnstarm HOFdo WrIctiaRS, fespasths eItsWIélthe@mremiedl &, [46]

The total bamgbet And MED fL%@MlSSYfﬁat\Qﬁle' F tRé NivAeidble My vednky gfélqiluhfbeﬂuency

units call ed subcar bcarri er

PET TR 61 ol Gan: st n s ST o 2 ARRdong Be ms}%gf e Stk pre o
used for dat deiasy hee@rhhmbeﬂ\dhhxecaqme@elsefrm/ostuaca,rz i4eg slattct)he edge of t he
fr equﬁg&y Spe%ﬁa‘é”l(?zr glgatn% cro\c/ﬁand a%ﬁ &900%%&10%%?00%%65 rgcﬁve‘?a se 1Efo%n 1

information i s transm carrier ransm
signal in eabks.doph¢s qﬂdll(gﬂiﬁg éﬂll@bo ofding) red mndyktdsl (egk QRS K €M) lﬂmnm}ﬁ a

resource gr ' ‘MQYO proBide Vﬁ%g%ﬁ% oF %ﬁﬁ%ﬁgﬁg?%gﬁgﬁﬁ 1otk s?t%ﬂo?s Sdia-g! fhtlllsf y RE

cc AT -DL on th ownl i nk conlgur In the

de
cell and RE E&M@i 10 gomerig- L de-pltiplergs) tbtserwhgwéuht%sanxbelséﬁ@aﬁﬁﬁl gty are
the smal | est (@pbdFE: N pLPaaer syRRBREe dndr iRt N9\ TRFR/HFange (el in BS 102

{hesral | ost 48 SRanbsrh N FET SN E DrensEimn g R0 B e iy N Peiile  of
mul ti - ant ennaymbalrssehias toprodtdedimne-demeineut@s signels. I@traltélm@ﬁérme ﬁlqok 22@nt enna
port. converts (i.e., multiplexes) the parallel time-domain output symbols from Size N IFFT
block 215 to produce a serial time-domain signal. Add cyclic prefix block 225 then
inserts a cyclic prefix to the time-domain signal. Finally, up-converter 230 modulates

(i.e., up-converts) the output of add cyclic prefix block 225 to RF frequency for



8 WD 2011/ 105827PCT/ KR2011/ 001292 [49] Each el enent in the resource grid
for antenna port P is called a resource elenent (RE) and is uniquely

i denti fi edolry1vte8827ndex pair (k, 1) in a slot where k_@®CAKR2011RE1292 and /=
O 1 are the indices in the frequency and time synab RE se donai ns,
respectively. Resource elenment (k, 1) on antenna port P corresponds to the
conpl ex val ueraasrﬁlésioﬂl Viatdweirélessschagnall Fie sflglfal mpfausib@rﬁl@fedrh@ b@@bhﬂcﬁbﬂf@re
antenna port is S ified, t i ndex ropped.

ot or ence_si gy LsioRRERF iediinckf bRy og iR B CleRP e pylhngelte aoss
channel qual iopgrablefto myétiplenthe @fedence sighals nfiog nede dnisioRINulapldxipg ¢COYEror
matri x infor theDL
transm ssi onrﬂiglliel/ﬁ)équ(eﬁ)ér\fJ clwﬁﬁigﬂ?%l llet%s?i I(F §%§?)ﬂ§efe éh%?)ﬁJg T(T;QQ[ ll(%édse' t§ i on,

RSs are di vi G’é@Fablﬁtt@ dypanaisalbpalingateireigrengpignap By @EDN@gnm BGCOFREAPS

br oadcast Ov%thathéhi&ﬁldasfaﬁ&@l}'ﬁé@dih@&s&@&é&h%&}B@Qﬁlt\ﬂhsag%reand UE- specific RSs

or dedicated | | - spe f eferenc or common

r ef erer{% si g esu(anﬁfﬁ’éé’f] %S%LQ% HE® lai (t‘c1 éfmpam %éﬁﬂowfé in a

cel | support ichghnebardVBGEd dperatioms psifommed dt BS H]IbDbWIﬁBcdnSeﬂtﬁ*@dedﬁWn—

transm ssi On \;ertslﬁgeslggl?we?c{]s%s hebase ntd f?e u? cy an’d re \r/e c 19:%}1'1)(5@10 ?b in a

subframe can® use m ssion of s ecrfrc re erence sy

The not at i onr®npvesshaigetic peetdenpralvge ﬂ@muald&n@ﬂmmbaﬁ@@dd fignaly éﬁealence
signal transm. E%'aﬁé! O KTY5RN e RORE uﬁre-c{oﬁ%]l Ufseﬁﬁﬁicél%ﬂa?td Al RGR Rhonpl s
(or dedicated are sup orte for si ng%Feanten t transm ssion on
t he Physi cal SOk $1ﬁ1’< Jifak klge Hen perbpraean ﬁBaléﬁléthmté’d%?ﬁh{OFéﬁP%fﬁl @nt enna

port 5. The Weqiénchfortaiesghis. Hagimer-td-ayiar ﬂomm$&rnvbh§th@@m@1@1 ffﬂe%uency—

oo ot on 2B R PlES Eeaftie of Py Bl GBS o L RATEF eckfiner 88 Bl y on

the resource nbjdutﬂnsnlbimh 280idemotinetes and ésp«iacbdngthémﬁiﬁdﬂlated syapigedto [ 53] The
time resourC@g rtﬁ Ohg fﬁﬁ?ﬁte artitioned into 10 nsec franes, and
t

each frane is |one |n 0 10 subframes of one nsec duratlon
each. AdBlubf rdimhpéb@ﬁwtad@ds 10it- 603 wey tmplemenior wansauichativthapiiapploggrsrie 0. 5

msec. A subf rtﬁﬁﬁni!t@n Althd 8PRARHA bRubLELEY RARNGY - P RIDmh P iRpleRehi P! €
resource bl ocks, (RBs vvhere an RB i s conmposed -f 12 subcarriers. [54]

FIGURE 4 il | Geivsrelh Baigs app agﬁ%é@r%fswangdaé%e WRLHY TEpm A9RSCTLPETSERDRI cat i on

with a plur a|llll-}'116f81ﬁﬁllaﬂbleea$h ahé Oﬂ’lﬁ,lbétﬁﬂ)er $Qdons406, 1 18NtayRiblatenadiagnmito an
enbodi nent of {hhl s dis ure tatl on 420

si mul t aneous PY"CEMYRN" ﬂ%m atr%h st"]ﬁ {4y BﬂréraB?m%fb% @%%%H%ﬂ?%%ﬁ%t?&ﬁ t he
use of multi rl[)éléataecrhmybmalm;enteamelaznmeuhmanmmdlrg 6 drerperchiteotag thri t s

i nt ended nobi éc%ﬁﬁf{ntﬂé‘d%gﬁrﬁ@%éﬁ%%éét gq%_g@ge frequency. Base station

420 and nnblfe stations are enplo |ng mul tiple

ant enndd6l or tTheriat basidaridth iean OEBM isb%ef@ﬂs dixigied inta parreywpang fsequeney yalgi o

wave called subcarriers. The number of subcarriers is equal to the FFT/IFFT size N used in
the system. In general, the number of subcarriers used for data is less than N because
some subcarriers at the edge of the frequency spectrum are reserved as guard sub-
carriers. In general, no information is transmitted on guard subcarriers.
[47] The transmitted signal in each downlink (DL) slot of a resource block is described by

a resource grid of a7Dr arresubcarriers and p70r  OFDM symbols. The quantity
HE 50 spmb

N ﬁé depends on the downlink transmission bandwidth configured in the cell and

fulfills N ;{n;n DL < N DL < N max, DL, Where N min,DZ and N min, DL are the smallest and

largest downlink bandwidth, respectively, supported. In some embodiments, sub-
carriers are considered the smallest elements that are capable of being modulated.
[48] In case of multi-antenna transmission, there is one resource grid defined per antenna

port.



9 WO 2011/ 105827PCT/ KR2011/ 001292 si gng/ s can be Orthogonal Frequency
Division Multiplexing (OFDM signals. [56] In this enbodi nent, base station
420 perf owgR0BI 98820 aneous beanf ormi ng t hrough a pl ural i PETHR2011Z006292t t er s
to each nobile station. For instance, base station 420 transmts data to
nobil e station 402 through a beanforned signal 410, data to nobile station
404 t hnoggh a Hehefeatcnesh e gaaalhrcélgad felaingenhe pom I ik ealsddat decdurdddembiitough a

beanf orned si . a e st.a rough a beanf or ned
o onal 416, IBELEHE DhisBE SRl e By oy B UM TBLBAEY S On 920 s
capabl e of sizaht anedugky_ jbashionm ng 2t o e thvipilices Bt the frogeendPand 40, 406,

3333

and 408. |In sone énbddi rrents, each bedffornmed signal is formed toward its

i nt ended mobldbﬁlaﬁitsaﬁegpyauaaytmoﬁ@we&ﬂeﬂemmdn hhen ARt PLERPBRYs toEHé the
pur pose of clarl ‘%gai e commyni cati on froma base station to a nobile

station may &P9%8 Yt @ - E?%?‘)&]él?\nﬁ‘? ﬁk?%ﬂir?iod)&fti%‘ I agigpng pRytis
comuni cation fro ile station to a base station may be referred to as
upl i nk comurPREH rgoﬁ‘el[l%?‘] PRy dediorhedn 420 and nobile stations 402, 404,
406, lamﬂo 1408 HHmJT@yDDJﬂefdr@gE smhsr(RSﬁ) drotsddrfansvo pirpogs afieht, rlemﬁmv%snga "
wirel ess sign nder t hat e radio
whve o gnal o Rt i AELEH OO ARk s il RS ErSir R EndRA Bhene
known to one f@knaltlbe(ﬂPMm) ushieg RERSsi badondi eagh & @mudeivgpaesathe PletgpunemespioBi vi si on
Mul ti pl exi ng s£ gaﬁqgﬂenh&ﬁf?f %éﬂsﬁﬁ tsh%qﬁ‘rrRSs [Iﬁ Pdl%p ]bE R%ts%}é &Qﬁieé%o tlﬂrge’

406, and 408 r%a e any devi ce I's capable receiving wreless signals.
Exanpl es of ﬁﬁq@gw&eSS@eé $R9ﬁ1§104:t)92 m&mmed@évm%ﬂ%ﬁtwgwegleé@quwv ngpeork ot

limted to, avBIRBORNs, st BEAPSHiSE R of B ated RBS APRSIJDDI | e tel ephone,
handhel d _devi ¢

t her .devi ethat i s.capabl e of ei ving the
beantf ofdd tr ]rﬁP§ 'ISﬁ%f%ref%%Tlg‘Tﬂ% 95§8m6‘?0“rfﬁfeﬁ‘?‘%l3 élgfl?léng%gi aé%if@?g'?ﬁagedand
mul tipl e recéi viédoawhlerknabfaimeb ot Hcel slm@ﬁmmgabnMB&ﬂN tanshidgibe. Iffekubfeame
station to i i i i {.cation
channel 1 s kot fe' GsRERE AR nie S for L & R vy
system A M M sytoom @m&m@@@fdrltmamsmmDéaeélesnenlfi@acp@&myswmbﬂs Khghere K
i's the m ni mim.ahny 'RUEEQ%Ed@H dddoBNS A Surtd e ARA: 8 %r‘f@fe?e%@ﬁgﬂai ¥ m{sbiof: -

K=min(M N)). A M MO’system can be I nplenmented wth the schénes of spatlal
mul ti pl exi ng,Oné‘nEeP%B‘?ﬁttp/ recei ve beanformng, or transmit/receive

di ver sn[szqt [ 6QYE-Apecitic @xm%r@rf&lscgmagf(oﬁ&é;d&%amRsmbRsyMiét@ﬁpﬁww@fdrwn tND)tI S a
conmmuni catl on scenar i sSt.at.l mu nt ennas
O B L YA R s ar R L A F M s ol R

use of nulti tusenitteéamhotenhapors §HEweSE suinforawd Sydi gheek ldyensnshedrerl’shﬂ UE@I e

Access ( SDVA I
conmmuni cat i o%p‘%: zlaénne 18t C?égﬂ;j]:ﬁ%gﬁ%?ﬁdq?us{ﬂr aftﬂgagé gég&éﬁ%ﬁoﬁpbm accor di ng
to an embodi mesiulagion ohnet teedigreferango}igmals gigdiansingteR 0GR e r¢sgyiese
station 420 iR RAUPRPHHicWIid e HBreb fEHAKP PDSOHEORRSP é@hl | e nobile stations 402,
404, 406, and 408 are each equi pped two antennas %hl s .10 WO

2011/ 16@@27pcﬁh%mrfﬁ%i%9§ ag erSrYétenb%rg@a@tﬂézp%wtm msestranghend faehs mi t
ant ennas. Eachnefis hhfhet pamamletd at H)m&atnreaasmdrﬁsemnﬁralfontwanfﬁomwﬂn&l gnal s
410, 502, 504, .4 0} a e st,ation
402 r ecel ves HULHRLITER e PIRSIAE SR URER sede® S Seso BN Ging Y ol
recei ves beand therfeguencyrniomassinimsuBple eaourdd PlockotiBse vehieat imRB4O6 recei ves
beanf or med t r.gpy eg%fqggu@gﬂ&gd 414, and nobi |l e station 408 receives

beantf or rred tran m ssi ons 508 and 416. qug Since base station 420 has eight
t r ansnil#4lant edde@Ukdadslistaeha direenn40hebnbase satiop 34 H emyaRigation Bighs) |

ei ght st reampnehliteaiobilEBdtidia 402304, o6 f MR aatorBmgeo ah @nbedinfedPof thACh
nobi | e statlon an potentially receive up to 2 streans (beans) of data in
this exanpl e 9SFSWEch of the nobile stations 402, 404, 406, and 408 was
limted5fjo recs shewarih FIGURIEW |b&seS§taitEﬂm2()Bﬁﬁllﬂianeéusdﬁt(&nmumhteﬁdllthf mul tiple
streans si nul ] |t IVL}BF)
o4 P GURE 6Lt ik MafottlteR e o g SRETLOILGsbh afemndi 01
an enbodi nenteah ig fﬂrlsle@lt@cﬂr@stﬁjrréendﬁémobﬂs S@lhon\nt tlhﬂ SfanGlRE agd sathe base
station 103 "ﬁ%%uélﬁ?’ ﬁ@sre%taFtl%nQQO bh@RBlIE L&GortsohgndTabk 'a%d%b@takeoé]n%ﬁ;ﬁng

order to trans data, an uplink grant. is transmtted fromt

station 102 ty'ltiple aﬂﬁsaﬁla}SefO%&ra%Srrbworll%lddﬁce@H@n phipdiccynvesagials- ARe astig vaye
channel (PDCCH) at flow 601. At bl ock 603, the nobile station 116 decodes
the PDCCH signal to detect the uplink grant, which includes a new data

i ndi cator to indicate new data. Upon detecting the uplink grant, the uplink
(new) data is transmitted fromthe nobile station 116 to the base station
103 on the physical uplink shared channel (PUSCH) at fl ow 605.



[66] Al though the PDCCH serves a variety of purposes, the PDCCH is used
primarily to convey the scheduling decisions to individual UEs, i.e.
schedul i yoassi/gmzent s for uplink and downlink. The inf@craiR20n/®aa9%2i ed on
PDCCH is referred to as downlink control information (DCl). [67] Different
formats of DCl are used dependi ng upon the purposes of the control nessage.
For exanpl e, sipgghlsfcon Ba()rﬂiog@nalllE&,@ua{tyt]fblﬁlsfﬂﬁCMhﬂtip@x@igFMHSDMbl&gﬂﬂhI nk

S hema 158 9L s BEbodBledT b wiRrdf be oY inalRieR e beeo Bt

t he mappi ng oturtlity oMEShRMttEised dachanolhite atatmnsﬁmnnstblhaﬂckass istagiof FBBYragamai tst he

dul ation f ' |
56101 i 2ChBthaRBileSlof 0% BRMARNEY SRl TVg. bt roé}%t&rﬁéﬁ ;
2009, which #84Hupegya beredpppedatisen! By2, rd@faetpén@éleusrﬂt@nt‘lﬁé thypeghen
appl i cation @gahforfed bignsiet 4f A dueh@rBbBlle sthRnUoguUB@aH Q@ed\ﬁ@rrh@ﬁénzﬂl MCS)

and Tabl e 8. to determne t redundan ver.si I’VI e |n t he
physi cal upl |4ﬁé éﬁ‘a‘fné& dimRras O'rhtglé]dlslc SYieppise Slagign 22% %g
Mul ti pl exi ngtamdu@amﬁlormmgltaglemﬁmte 2085 4(MLi4t)I4 460, had b8/ Ih mﬁermrat ed by

reference in pre

D013/ 105627 PR RADHT SR B EyeRRBiel SR R eiifheiiph i ingalaotile yiion 4 e
rel at i onshi p sbee weerant e wote fvesuenanSpothe pbtp@e«OK CITB)tYaﬁhd cpmelemaEmfrdm is
est abl i shed %%agé)étﬁt%ﬁ‘isto a[nZ(Q[]lle stdtf‘ontfﬂei)haﬁd %P&f&i 8 Ianmnlﬁ{keco?rﬁﬁahgﬂlont he

transport bl ock to codeword ping I's sgem accord mg)
5.3.3.1.5-1. pgihe Commurb%%rfmbwﬂwe R tq %b%w%%alaa e§?f§€?‘1’1 F(e%f in
section 7. 1. pBnietodfRicdion36. 213 v9. 0.0, "E-UTRA, Physi cal Layer

Proced s", c 2009 ort bl

eservai and e Sorahdobind BRBIR o dis Ry R0F EPRY st e

accor di ng t oafiebha® fbr BaBmittiag2nd @ez:ﬂjw@wueﬂdsmgrmlst teis dadeatibodhthaothea gi ven
sectlon R er

Pr oc edur es” zxf%:lgs% gjtgggds \%}1% bﬁ-lg;dlg ﬁ”ear%égiﬁﬁ?lﬁ cagl(ra (he @F&eﬁ}%lgﬂ‘%’@?ﬁﬁé& %t o the

present appl |tr@a$m1@ﬁ0escliefnefhmpw tgene $1elr1@chmrtb¢ eﬁt,nnclpdmglaa&rthommalt he

conbi nati on W@%Mﬂhm&lﬂ%gﬁbpb iRdéARLEn kRl sabl ing of a given

TB. [735 In DCl~ formats transport hlock is disabled if

| mes=0 [a¥ld r v.l\éoléllelstatenﬁépzm 48, 4Qﬁaén<i HEhEBY PE 2BY deNCs Qalin SAABLE repeiipE UL
MM is on?eI efireldie signals. Exeaipkésas nadbilkatatibls h()r;ﬁﬂenivzmg:%adi ssgincladél .buf %]
FIGURE 7 illustrate process chal n 0 UL, M

transm o5 on LT G PR AR T dhisBORRERT DA T HPIOB P 2R ElreBort AR showe
in FI GURE 7, dtswaﬂsmany pthecesstatatchaipabR0d recectinglée blgamformed transmissions.
rrultlpl |ng/| %81]

wul tipl Z%((]I ng/ |Tr?{e§{s%> ggf\gl:uﬁ /1 @%{ﬁ?ﬁga%“%s ““%%‘i r\(/l’geéw%arggn g b(ﬁglar? 2 eor dat a
and a codi ngs&Han ang ping fm?hé eEHRION AP INPIPEe H@tqa@wtymﬁtr?lmbé;éy REa wireless

i nt er| eavi ng/BRMARINAALBAERanfOlis KRGWn Bk Simlewas ,Mmﬂpeq d@amu@ﬁcbﬁr%@ts 1t Pe
0

data, and out dat a res nd| n reco units .

703-N. The oﬁgﬂdﬁﬂ%@?ﬂﬁr%émﬁgm tPEOTRESE ne INFEESNTY %‘P?%B’e‘iv% at a
transmt precddialg 1$Jﬂ1btrn1ﬂﬂﬁ11m'ﬁhﬁu1ﬁlbaﬂffrﬁahsmtt(EM()dndhg:CHﬂefantEﬁﬁasQNt)[DLEI,S t he
precoded dat gt r | EET. | 07-1
Po 707N out e R DR AAL G bt B bbinbady \in B sclemet Syt il
709-N. [77] FpEsRe, SAanSﬂndquﬁezteé)sarafqrmM&Oeaalsghtmcmge divewityel at i on bet ween

upl i nk g@ans m &si 00t E@CMIMIT) TR{15. usE LRGN BNBCHIM B Na LEARRMCE8APN
scherres of PUSCH correspondi according to an enbadi nent of this

di scl osure. PYBRIQYhEE 4 baseet 1@%1%%@%1?15% tFAgEfal AR 2D sBRNgeRWRE Coiir e an

UL M MO npde.municate with multiple mobile stations through the use of multi-user beamforming

schemes such as Spatial Division Multiple Access (SDMA) to improve the capacity

and reliability of a wireless communication channel.

[61] FIGURE 5 illustrates an SDMA scheme according to an embodiment of this
disclosure.
[62] As shown in FIGURE 5, base station 420 is equipped with 8 transmit antennas while

mobile stations 402, 404, 406, and 408 are each equipped two antennas. In this



[79] As shown in table 800, UL transm sgion node 1 uses DCl Format O and
DCI Format QA. This is the single antenna port node for contiguous and
non- cont iyocos/19882dwi dt h (BW al | ocati on where the UE mPOTiKR2011DGCI2920r mat O
or DCl Format OA. The size of DCl Format OA can be the sane as the size of
DCl Format 0. [80] UL transm ssion node 2 uses DCI Formats 0/ OA and DCl
Format OB. Thkample, bRe sgaaen2) hddei Sttt MidenmdeEidhalfl teaarsHiiaténnh® up to
2 CW in one subfr fall-back i or.te Y, | E ts
0/ oA 1181100 AR R st 3 RS TR SRR b oot P Bt o
This is the Whis et AGHilk/stOBB2ZMRCIYeRE 02N K029 BaMnDiomdd Otand 508 uppor t s
only 1 CWin r n the
i e%té@oﬁ 46E?e§e§vle%éa%§fohﬁe& @ﬁ%ﬁﬁﬁl%n% EBH %ﬁ@giioi% ﬂfga?]@n

Rel-8 DL. The fall e I's supported mat s ~ Anong
the 3 pot ent *8f r@eseHbeasfesmer Erwgweprﬁ@%@nd fbteand mobig satipp ARS seives

basel i ne set pbAnRNGHY BaRnRRE6nOTRIAtI49p. of Rel - 10. UL node 1 can al so
support anten tran m ssion with the ut ononpusl y

ﬁank ]§JW| ti-
per f or &f Vi ‘E‘iﬁ’&aﬁfﬁ%ﬁ“ﬂ% as &g tHﬁWI&%ﬂt‘“f%{ﬁt%ﬁ’ﬁ‘é eaiC @Bteanas‘i’fi‘?ﬁ}sé)n&nt enna
port. |\/Ean\l\lhlstr&m L ddvb diee aznsl) mgiltMammﬁMnm&nedthn%éM@lratba@k 1

transm ssi on ht | h 0 t d 3]

Simlar to Re%%{lté 6@0 Séac r‘fqbﬁﬁ a% I[?Can %ertshsa’ﬁgﬁgcf c eurlr)etglzss(?rr?%r&sﬂg% a%of()fecciflg

Rel 10 UL tr amtnd @@nmlﬁ rif)@@h OAﬁledn@bﬂ@mwns A0 3P, 4B, 361 20Pwes Bingedto
"E-UTRA, Ml il V%)ﬂn'l'sga SN RHYFAGa; inBEE] gﬁl%}tng&‘Et&ka Ssulﬁﬁf eby

i ncorporated by referenc |n 0 the reseni application as if ly set
forth herei ntamtelél%S Indhis demid brisyki- P%Bﬁ%f%@ﬂamgdbﬁt MirBERA) for DCI Format OA

can be [s4ich t IRGURE6 ﬂlt&ﬁat@i aPahlifkOk 41 RidnSrodeeudV® corti@ 16 i enpf DCl
Format OA. Therefore fal | back node can be supported with both
S

BWeont i guou Sﬂlﬁle%{/\%%l?‘fcﬁ ¥i?§uous transmi ssion schemes. [84] Table 800
sunmar |[6ﬁs PUSCGHhbmwans MIGERE, nidese satiog 1@ H@dﬁew@dﬁtz&t@ texeampmé@tedlta thieabl e

800, it is a%?éﬁ?ﬁ%@tattlgﬁltl P‘fh gc?err '?@Er&ns%a?‘ﬂﬂg flﬁ?[“b rEﬁ@géﬂs%ﬁ%ec{ §§J&t de DL

M MO approach o sabl ed
cannot be usdsefggtioan Ogto mﬂv@hllemmnslﬁﬁm tb‘éﬁlaﬁs-‘él dovenlm@lt qontiekchagnel ot

explicitly inpboge at NohHd1 Uhe BI6tk 8@3' @Wéﬁoblﬂéﬁhldﬁl @é%o&%s'tﬂlé pSECai es a

table 810 used to maF a transport block to a codeword accord ‘}ﬂg to an
enbodi nent  of IR} E dg egkqheéla%k gr[aewhm A UAFHFORG YreHe Ighcaiqdite inglieads Br e,
the UL M MO B@da Upbﬂifaétedﬁgsthdﬂ@Iﬁhﬂkagt@ntathEBphﬁ)k @A&x@\&aﬁ iDtrhnsnlifies oM A&

enbodi nent , I e 0 .t trans 0_a, codewor d.
For exanpl &, TPIBSAORBL0 kB BrsoTaisn ToeR € BREREPRIGRRS hfhpped Lo
cogleworid 0, aHUSCHaas@@w[t;gﬁxggci 2 is rra%Eeg to‘gcodeword 25du£s shown |3
table 1t % tP CfKserve 05 e gﬂﬂﬁ%ﬁl ﬁ)}pﬁ) to
transport blocé@%??{trans ort E? {2&3 Ela)lsabplle t hen co l.‘ﬂ?ciailo (S
mappeg to tr&ABysorthe ﬁﬂhsélvémgpdefgsans rtmmﬁml%uaw@él 6% Geheduling a%lgawaﬁéar t hat
there are t wap Bnibhdd CMS}&IB‘K Thelntsmiafioh Bﬁn‘é@bh POV Rrreiab ﬁﬁﬂommk@aCh

indicating t heﬁ%%@ qud@% ce for a given TB. For ease of description,
it also is aSSUHEd™CHAL 's the MCS field associated with TB 1, and
MCS2 i 461lhe MI%ffeieat thraasadiCillede m'etlhiei&Bﬂimg 89n tha panpom‘mﬁdiermtrobf this
adoed o the e ne s plsy BEF el BRI hPRCER ROl AR ' °
st at es (usi ngchedalifpgranc &fddoimmt$) lﬂﬂp@@,ali}bénd)dllhaubn enq @mng' Rhemalking 1¢E) :
11901- both FBlaARd viBenahfo§RaNRE,
[68] For the PUSCH channel, the mapping of the MCS/RYV field to the transport block
size (TBS) and the modulation format as well as redundancy version (RV) is given by
Table 8.6.1-1 in 3GPP TS 36.213 v9.0.0, “E-UTRA, Physical Layer Procedures”, Dec
2009, which is hereby incorporated by reference into the present application as if fully
set forth herein. The UE uses the MSC index (IMCS) and Table 8.6.1-1 to determine
the redundancy version (rvidx) to use in the physical uplink shared channel.
[69] In 3GPP TS 36.212 v 9.0.0, “E-UTRA, Multiplexing and Channel coding”, Dec

2009, which is hereby incorporated by reference into the present application as if fully



13 WO 2011/ 105827PCT/ KR2011/ 001292 [91}4- TB1 is enabled and TB2 is

di sabled; [92] - TB2 is enabled and TBl1 is disabled; and [93] - Reserved.
[94] | n awoenboidsszent of this disclosure, one of the MCBCIrAderinv@ilges is
reserved to indicate that a TB is disabled. [95] For exanple, the MCS val ue
of 0 is used to indicate a TB is disabled. The benefit of this choice is

t hat tlhfa MCSzé fbﬂﬂhé@lrﬁ%r&)NMw(SmiﬁUTETf&S r6la#énshACIERW eyt Yetivertdnk pdrg Isuch
as small siz y t a I SS Qr m operation. For exanple
for a given $§)&[@E§)ar}cpﬁlﬁccgg‘ﬁl'?r%se Eggsﬁeﬂﬁ}[‘ﬁ%‘] TB i s disabled;, [97] -

ot her wi[3@, t he ifTBth $raespmiol tdokks [a@84nabledathe tifaespoedtdngH t© commordfrnatﬂpmg\ﬂ@:s

val ues bel ongii_‘%gf% Lack Hﬁget#ﬂ{a%ﬁ ,514320; 211 can be used to indicate that a TB

is disabl ed such a choice is that the pair of MCS val ues

{10, 1117}Hndi catl%@netthaélse%blm slisabled gt smthwddnﬁ¢Célpér7t1 @t PEPPI 3%? Hat

(QPSK and 16Q4M.d, oF- WEKPPEQS&%MW& Pril@dRai’T, ok 206 tH@Jtr oftdfbckiy indicate
t he same TBS si ze gut wi.th.different dul atlo formad é d%M and. 64QAM f or

exanpl e) . ThEPLTEIE SWeRagisFesqriedyapd D dnsRoce O‘fkf o JRR& P om t he
set {10, 11, 2@pe2:1ﬂedeﬁ:c6ﬂaloget01table|51318daﬁe that a certain TB is disabled. For

e_xarrpl d2 NCS V[% 1%810%9, ﬂ:{‘ef dlga%'hng &3 ? t'ﬁ? Ignqlo%a} £7 bh()g‘%G%’PC% t.’ﬁ 5?3 \'I,' OIOs

di sabl For exa |ve 'ncs I ndi ca €s"that’the TB
i s di sabl ed: “[Eil@liﬁ(A Physirat g Prodedures’, |Drpcéﬁa%|\eldch [s1e1gbylinceaprtted by

exanpl e, one r&fereh@@m%e %sls' Eﬁ&ﬁf(‘)ﬁ'ag & t{hﬁ?/ thgosk hel{egqg pﬁ)qu%% }ha!t %heu s&f-to

indicate that a particul r tra s di sabl ed.” Si nce

{29, 30, 31} c@rr}aélgbeﬁw&@ %@&Yef%&ﬁ%@ﬁ%@%ﬁwéhe disgpliorof a\meﬁTF&/ val ues of

{1, 2, 31731 eserdiDW farab 02 A GAIDB 20ur#pdi bl angisanel B, Lbe aRViwaliues wi | |
V\AEI ch is not a major problemfrom

not be avail e for retrans
syst em oper aﬁ%ﬂwﬁeefbﬁ&faﬂfpor%Pa%Qg & the MCS val ue of 31 can be used to
i ndi cat/@41t hat &L pAM O ¢cubrgerof T mmncfea;tatelseﬁReFdJ(D Leékannaaced aandardyi ven TB,

102 | th
] e T s PR A AT,
of an MCS |ndé@@r@lag@ealbemb@@m@gtQfdhltshieﬁcﬁtlre{ 29, 30,311 and NDI = 1 (nmeaning

the NDi7Hit fofs sthm)v% if @IG@RIEOHQIIHEQ)H'[ E)Rfceﬁlr% éh%.ﬁl B ihSluused rﬂtﬁ’tlﬁl@ﬂh%/ﬁ{ e that
t he TBIS di sabl ed. Wt hi s apmao =1 (toggle) indicates that this

is anewtr aﬁﬁg}ﬁag@gdﬁapgﬁtg yndt g qll?lg‘erH%fﬂm%f«lf‘éﬂWﬁ IRPIPHYNIG YNSRI BFS e of

29, 30 or 31 cb@mgumﬁnm dvisSandad wﬂn(gf chafh B30 uplnk cdinobingSiagbh ANVRINiSIStiaY.
Ther ef or e, ation of. n be nd| cate that

O L s S S N R
outputs the data to corresponding DFT precoding units 703-1 to 703-N. The output of
DFT precoding units 703-1 to 703-N is received at a transmit precoding unit 705. The
transmit precoding unit 705 outputs the precoded data to corresponding IFFT units
707-1 to 707-N. IFFT units 707-1 to 707-N output the transformed data to corre-
sponding antennas 709-1 to 709-N.

[77] FIGURE 8A illustrates a table 800 showing a correlation between uplink
transmission modes, DCI formats, search spaces, and transmission schemes of PUSCH
corresponding to PDCCH according to an embodiment of this disclosure.

[78] Up to three transmission modes can be used to configure an UL MIMO mode.

[79] As shown in table 800, UL transmission mode 1 uses DCI Format 0 and DCI Format
OA. This is the single antenna port mode for contiguous and non-contiguous bandwidth
(BW) allocation where the UE monitors DCI Format 0 or DCI Format OA. The size of
DCI Format QA can be the same as the size of DCI Format 0.

[80] UL transmission mode 2 uses DCI Formats 0/0A and DCI Format OB. This is the
general UL SU/MU MIMO mode that can support to up to 2 CWs in one sub-frame.
The fall-back mode is supported by DCI Formats 0/0A.

[81] UL transmission mode 3 uses DCI Formats 0/0A and DCI Format OC. This is the UL



14 WO 2011/ 105827PCT/ KR2011/ 001292 bit {for each TB, and there will be a
total of 2 NDI bits for the UL SU-M MO DCI format. [105] For exanple, the
conmbi nat iwe 20f1/MER7= 31 and NDI can be used for this puPp@®gR200/00¢c0r Se,
the value 31 can be replaced with either 29 or 30. For exanple, for a given
TB, [106] - Incs=31 and NDI = 1 indicates that this TB is disabled; [107] -
;)t herw se, thIM8 maleahabBlpsbrts[ch®8] dWilrﬁﬂneeﬁﬂlb%rﬂ%@ﬁ%ﬂHr td tHesraglt-$Cl osur e, |
or a given T and t he si ca
Fesour e bl odReOREAN s B eI Plefd BT e ntog BBt T EE Phafi’! <

di sabl ed. Th&/0MB di sabling is caused by the codepoint in the UL M MO DCI

f or mat t hat gﬁ%” mh In
parti c&?ﬁ A%ér@#%?%&%@i&@% ag La%c a?tﬁgﬁve%%ﬁ ﬁgn&R%ﬂ%r e@%urce

al | ocati on) foa%qhae Bef te ﬁ@sumrop@rquatlopmﬂel T‘P}éﬂemﬂdé lrean pls@uayppast rank-1

constructing nﬁﬁﬂ%ﬁt@hﬂé e Gswith ate @E@uﬂ‘oﬁ%bh@jﬂﬁe&&rﬁl “Whepalvative’ gnd t he
N RPB. AThre | d for determ ni.ng whether a Si&g él&&ea
fixed val ue, 3%%@?@% IBRARAMEHE ANCRR2 RBL Zapgd

confi gured b)foﬁrﬂ’wOBb ghebe hisay éor. raﬁlél.l@l]anﬁﬁrsmexa&m[hlaeﬂlghﬂy highgt svemheb®, [111] -
if NPRB > Thr Id smal | MCS val ue such as MCS =0 is used to

i ndi cate di saBlimggre8 UtL‘nl\bI(&ifBg and if N PRB < Threshold, then a |l arge MS
val ue (Bait notSImlrler ofRel 18Dz fa8haph (13snBssiomstheinads eeeded farerelaRelrd 56Lon)

such as MCS 3,28niskisn HReE, Aé)dl'sag's&ﬁtflgGijIﬁ?@ k392 9fo ¢, @G‘ET@TRAH M’ulﬁgl'é&l'ngu' ar

enbodi nent , assurre t hat hr esh val ue of

PRB >, 2, th&pdgh %Wl FO‘WES’ Ver d80%drchnis hv@ym@rmrafﬁ@@&i r%féfeinﬁﬁﬂné%thé
di sabli i ng of pkdentbBpli¢dtioN aPRButfy settfblfﬁlﬁ]hékeinaﬂﬁQmN@nﬁg\lddl@ resSUB afiScaMod = 28,

ed to t abl of .the.T rse, al ent wa
b o eser nURAETCLEG T IR o2 b SRy gl DR B 0aR B S e
> Threshol d, sizhef D& 1dvanht MCT headfore, tha chilbask MoBe cih bssupperded with bdthc BVe-

di sabl i ng of CBQ&: LB a&gg B %Iiglﬁ%uoustg{ca{l%ncgch%ﬁgy a |large MCS val ue (but

not one of the val ues es retransm ssion), such as MCS
= 28, il8lused Tabla HH S@atr@ardpsBHSCHgtrajlfsrrtlsse)nmdelsmsmgéi R&lTdap @mmr@plfs gn

expressed in i §Om§]§§sun§§t‘[ﬁd‘[ PCItHRSmMIR 08 Adark thelsapuli £ be the sane
setti n%fit he Threshold to 2 t he previous expre55| on. [113] - O herw se,

the TBIP enabihsdPL MIM@ apwoaﬂb? H@%ngelx@sn&a@ el MRl f dRyisedsabledeen
the pair {10cddrbt 8¢ ufeddoRd} URSMINMIO tyvalstiissivh B3cRRB e RVIgadex id hér gxlicitly 10, 111

is used as an [ 15] - If N PRB > Threshold, then an MS
val ue, such & %%ggnﬁfgﬁ%i) f%?{lzltf"s used to indicate that the TBis

di sabl ¢86] | f I\FIGRBRSHHMEQth d tablh&H) esed MCBap altuesmfrt WOSK to ddodewprdl0) i s
used to indi Gal&hhal af BfodHdefit S RRRERRsuEL1161- Qtherwi se, the TB is
enabl eCES In an embodiment of this disclosure, the UL MIMO DCI format does not have a TB
to CW swap bit. In such an embodiment, table 8§10 would be used to map a transport
block to a codeword. For example, if both TBs are enabled, then transport block 1 is
mapped to codeword 0, and transport block 2 is mapped to codeword 2. As shown in
table 810, if transport block 1 is disabled, then codeword 0 is mapped to transport
block 2. If transport block 2 is disabled, then codeword 0 is mapped to transport block
1.

[88] In this disclosure, it is assumed that there are two 5-bit MCS-RYV fields in the uplink
MIMO DCI format OB, each indicating the MCS and RV choice for a given TB. For
ease of description, it also is assumed that MCS1 is the MCS field associated with
TB1, and MCS2 is the MCS field associated with TB2.

[89] In an embodiment of this disclosure, a new 2-bit information element (IE), called
TB_enable, is added to the UL MIMO DCI format OB to indicate the following four
states (using the four codepoints 00,01,10 and 11 from the TB_enable IE):

[90] - both TB1 and TB2 are enabled;



15 WO 2011/ 105827PCT/ KR2011/ 001292 [117} Similarly, with the pair {20, 21}:
[118] - if N PRB > Threshold, then an MCS val ue such as MCS = 20 (or 21)

i s used twoiadiwst2e that the TB is disabled. |If N PRB< Pomasteolido119nen an
MCS value of MCS = 21 (or 20) is used to indicate that the TB is disabl ed;
[119] - otherwise, the TB is enabled. [120] FIGURE 9 illustrates a table
900 usedilto rerﬂiB/HsTehﬂz)lé’@.ﬂmT\E2¢de1§aMbdl ayers to a single codeword according
to an odi ne t hi.s. di 1211 In an enbodi nent of this

di scl o‘ig}rﬁ g]f]%/é) e‘?‘%ﬂ?% ?ﬂsﬂgg 1% 81t ows: [122] 1. renove the case of
nappi n¢93]wo Ia;l@tssrve@ a single codevvord usi ng tabl e 900. Although table 900
bundl edTht o 1" ABEPEPEEEPSEYER. KR Ie SR TR ref it e
appl i cabl e witdicatthaNDI B disabled not bundl ed. [123] 2. using the new t abl e,
t hﬁb UE [951]0}’\’5 Vid; @%pl@ niRe QS Yarhié 8N ihRe M_I_{élaicafd €18 i$ digdbled. Tgébenefit t)f t he
nunber ayers, = en one [

i sl ed, andip s s b B R Car f Sytrad T Rae S SRR B isgt b Tes
are enabl ed; sadidas]shfl]sizd masseottbeq rsijat Bsuetfor $y3cint apegatidn. Ebr Bnipde, doisabl ed
when t he nung?venoIfBlayers =1 (rank = 1): [127] - the two states can be

created by adding d 1-bit information field (namely d) to the UL M MO DCl
f or mat .[9%Hor exdmh@lndicafesahfiltrthﬁ tBtiedisaltled; TB1 is disabled and d = 1

i ndi catgp t hat. OT}%W@ @k spbkedapiand [128] - in anot her exarrpl e, the two TBs
are indicated by Tinking the two TBs to the values in the 3-bit cyclic

shift P&l d ( @lan%aﬁwgwplq, ANgohRe MER values balogng ioghg S@éﬂwéﬂ@@é Chhe
first 4 indi eatuesd bohadicakBihak § TH iS ARBdd. ﬂmbetnbﬁt #texith 4 chdlgd Bahfshd hat ofTB2

di sabl ed. _F t.h
a0 15 5 MGS vETPLf Ly TR et B slmg 1S et it e o or Bl
i ndi cat es t haQPIR2inild 6QiANA thbrecckamipied, WHiROthe pair of M(C8 helnesefearfl} enditdie the
di sabl ed TB d
o sabied 10 Loyl TSSO oA REEL Sl B AR BT ved
reserved val ggapley Thegfores high sizpes HFBSfil%’lftﬂ:ﬁ@ HngddCS[vaBe]fram thersebnbodi nent
of this disc |{(P§ 410,29} ReWodePlotindiBatk $haaddedhih TB B %as'a)bl_lgm We%pl‘ceam to

i ndi cate whether qr not there is.one or two, enabl
transmi ssi on.Yalp of hP san byptediiEindicatrathat eerrag NP EIstteh FonexamisilBid ity is
to have: [13%Ljven T8, TB = O (or 1) indicates that one TB is enabled, and one

TBis cﬂbéjabl ed’IMCSEg 1 indicates that the TB is disabled;

[100] - otherwise, the TB is enabled.

[101] In another example, one of the MCS values belonging to the set {29,30,31} is used to
indicate that a particular transport block is disabled. Since MCS = {29,30,31} cor-
responds to the retransmission of a packet with RV values of {1,2,3}, reserving a value
from {29,30,31} means one of the RV values will not be available for retransmission,
which is not a major problem from system operation viewpoint. For example, the MCS

value of 31 can be used to indicate that a particular TB is disabled. For example, for a

given TB,
[102] - Iyes=31 indicates that the TB is disabled;
[103] - otherwise, the TB is enabled.
[104] In an embodiment of this disclosure, the combination of an MCS index value

belonging to the set {29,30,31} and NDI = 1 (meaning the NDI bit for this TB is
toggled) for a given TB is used to indicate that the TB is disabled. With this approach,
NDI=1 (toggle) indicates that this is a new transmission and is typically not ac-
companied by a MCS value of 29, 30 or 31 because an MCS value of 29,30,31
indicates retransmission. Therefore, the combination of these two events can be used to

indicate that a TB is disabled. In this embodiment, it is assumed that there is one NDI



[132] - NTB =1 (or 0) indicates that {fwo TBs are enabled. [133] In
addition, an MCS value is reserved for each TB to i ndicate whether the TB
i s di sablwo.20Tilwss22ser ved MCS can take a val ue between @CRAKR2811/001292
sumary, the UE nonitors the N TB bit and the two MCS fields to determ ne
whet her or not one of the TBs is disabled, and if so, which TB is di sabl ed.
For exanpl e, bitffot &weh IMEs ahd e@rd\iel besa total b6 2\ WD P8 &Ifod he 8 A7 RCTMIKRZOD I 001292
ncs=0, then ihg%azverall solution is as follows: [134] - NTB = 0 (or 1)

i ndi cates that e TB is enabled, and one TB is disabled; [135] - - if

| ncs=0 [10f] th@om/%irﬁwe;fthebctnblﬁlafmef Mhén= IBind NDdllcslabet esdtd fandis] LB@jse-Of i f
| ncs=0 for t%gu&/@%ﬂé%tﬁé ?iTg Ipl;e rEEl%ce Yk’ﬁgel g%r Slatm&gmpﬁnﬂ)r N@Qﬂ BN B

=1 (OI’ cates two S are ena cour se, val ue of

0 is ud&lflst ri-dudsy3 handNDdeahipdicateaihat gtis b $ﬁt§?‘%}edsk| Il in the art woul d

recognl[z@qthat cerivise, halmpeis @hablel so coul d be used. [139] In an enbodl rrent
sure, .a_hew 1- dded to_the

"hi Qéﬁé&ﬁf} B h §imoRG I BF B s TR FoT i e BB S TSk s VS T

t ransm ssi on.and thetriunsbel obpliysickl tesodenblvelds @sliddtetByy NhPRBDRaispbssindichtet y is

to have: [14 1 ne i nahl ed d
di sabl ed; g‘l*’[t i}}fog ! bl Ly %IB d}gﬁb‘ﬁ%% R s BoBoly e NQM‘(B 142]
I f an MCS vaIDjéI fogmatéetheteld affeirction o MBS tvaiuc n@ti thathe ARfbofdihg@bBilng of t he

TB, the reser XRQuMF&nB@&ln{eﬁtgeth@ N PRgechetewein A0 Bdr Al ('Pes@ 5’1% fall&&uoh)f N
TB i ndi cat es that one of TBs s disabled and the MCS of both TBs 1's

identical to teWemrtb%Qﬁ\}&fﬁms then TB1 (or TB2) is enabl ed and TBZ (or
TBl)TBI1 q%@b s$bIMre dre %anymayé of cafﬁaﬁctwg dodépzhhwxaﬁ@ﬁst&?ateemﬁtu&@ of gpondi n ]9
to or even reserved for [ tion o
Lt sabl o TBICH SR MY HAS A TREARE T FHETRI e ehhd B RGeS
fields to deteuldibea fiskedtviabie, @p. habtthe hendsfidthher diB$d bessethissadviceldy carfigurdd so,
which TB is %ﬁﬁeb}hlgﬂerlgf exanple, if the reserved MCS is Ints=0, then the

overall solutron i ol | ows: [143] - N TB=0 (or 1) indicates one TB is
enabl ed!1@&nd diee exBopls. for s gbleadB.[ 144] - - if Incs=0 for the MCS/RV field

of TBlitfien TBANI REISaPh@ehold, then a small MCS value such as MCS =0 is used to
indicate disabling of the TB; and if N_PRB < Threshold, then a large MCS value (but

not one of the values 29,30,31 that indicates retransmission), such as MCS = 28, is

used to indicate disabling of the TB. In a particular embodiment, assume that the
Threshold is a value of 2. In that case, if N_PRB >= 2, then a small MCS value such as
MCS = 0 is used to indicate disabling of the TB. If N_PRB < 2, then a large MCS
value, such as MCS = 28, is used to indicate disabling of the TB.

[112] Of course, an equivalent way of expressing the relationship between N_PRB and the
Threshold is if N PRB > Threshold, then a small MCS value such as MCS =0 is used
to indicate disabling of the TB; and if N_PRB <= Threshold, then a large MCS value
(but not one of the values 29,30,31 that indicates retransmission), such as MCS = 28, is
used to indicate disabling of the TB. If the relationship is expressed in this manner,
setting the Threshold to 1 would be the same setting the Threshold to 2 in the previous
expression.

[113] - Otherwise, the TB is enabled.

[114] In another example, the MCS value toggles between the pair {10,11} or {20,21} as
the value of N_PRB changes. The pair {10,11} is used as an example here.

[115] - If N_PRB >= Threshold, then an MCS value, such as MCS = 10 (or 11), is used to
indicate that the TB is disabled. If N PRB < Threshold, then an MCS value of MCS =
11 (or 10) is used to indicate that the TB is disabled.

[116] - Otherwise, the TB is enabled.



[145] - - if Incs=0 for the MCS/RV fielg of TB2, then TB2 is disabled, and
[146] - - if Incs=0 for the MCS/RV fields of both TB1 and TB2, then TB1 (or
TB2) is ewabkbodossrd TB2 (or TB 1) is disabled; and [ 147PCEKR20B/001202( or 0)
indicates two TBs are enabled. [148] O course, an MCS value of 0 is used
strictly as an exanple. One of ordinary skill in the art would recognize
that an1NMGS vaiméaey, Witalhe@agqaddipe used. [149] In an enbodi ment of this

o Sc1 oy s e L B PSSO B U B, S L L 11
and S3. One énchend thabthe {THeisslidabletlsIf |I‘{=LPEB¢T1@1©$IID,@ (B dgnBYICSSalue C{fG\}ICSamd 83
={7}. Anot herg&?%h@uﬁsg) %l&%%fﬁe ™ iSisabl d' 2,3}, S2 ={4,5}, and

53={6, 7% I'nfornmtion is Used to indicate which TB is
enabl ed! ¥4 fol- I%Q%WISFJ@E]TB-ISﬁfIatﬂ% CSl val ue belongs to Si, then the UE

assu WESHQO] at tpgURES9 ﬂ[@tr@t@@@'tzﬁ)% 90L&l to re'rﬁov%h‘l@: @plggbp@vd)@y&@ gsato S2,
t hen the UE assgerres TB1 i s enabl ed and .TB2 i  and 111531- if CSl

val ue bel ongs™® @geWPWear‘fC?rﬁéPgUEaa§§ﬁ’H@§n%?P§hés PS@fed and TB2 is 17 WO
2011/ 1053837 PCTh KR2hbbdirh? 82thesndisdl@dre, b 1b4h Thisalisabiddad ifolboits: of t hi s

disclo , the t i ndi ed.b h fq|l d in the
LSRN | O el U8 B hE R SEEL SN M 48 &
One exanpl e dflthohgh 9@193%1098 mor&gafug] mrzh@caase 8 Ghichitie ZNDE bjty pf thaRdBsare

exanpl e of t @ﬁn@lg@ RRG $ NI§I B2t intho U:i:J IS 10) B@Tj forhat t4ble 9@0 Zlko %\s/[téﬁﬁiabhé"when

addition, a conbination of the subset information and val ue of a
given TB i s tReyDL Bits Wﬁln@h?‘él%?et her a given TB is enabl ed or disabled. In

such afﬁlEJIbOdlZTﬁﬁhg thMlﬁ-JW abléahemklv@ss Wigoddh unyfdmthe RMBRUEemhdt

[ 156] sune . t S are ena |f t he l,u to Si; and
7] 1 8R5cesd! T nuibRko e PRl e SR JEoh Rl i ol ve
bel ongs to SZlisa]é]ledJ\@S val ue is reserved for each TB to indicate whether the

TBis iﬁfs"}b' ed. 1fﬂ]@%uﬁ1%§%f*’\’}§ger£’§§ (?zﬁﬁ%ﬁ f‘}(f}ﬁ,ﬁ both 8 bt eftiined: Qalnand 31. For

exanpl f the reserved over tion is
sumar il ,’gi}ﬁj as 3 obd gwasstates to indicate Wthh TB is disabled When the number of layers = 1

(rank = 1):

[127] - the two states can be created by adding a 1-bit information field (namely d) to the
UL MIMO DCI format. For example, d = 0 indicates that TB1 is disabled and d =1
indicates that TB?2 is disabled; and

[128] - in another example, the two TBs are indicated by linking the two TBs to the values
in the 3-bit cyclic shift field (CSI values). In a particular, among the 8 CSI values, the
first 4 indicates that TB1 is disabled, and the next 4 indicates that TB2 is disabled. For
example, among the 8 CSI values {0,1,...7}, the first 4:{0,1,2,3} indicates that TB1 is
disable, and the next 4:{4,5,6,7} indicates that TB2 is disabled; and

[129] - in another example, the disabled TB is indicated using a reserved MCS value, and
this reserved value is from O to 31. That is if, for a given TB, the MCS value equals the
reserved value (e.g., 0), then the TB is disabled.

[130] In an embodiment of this disclosure, a new 1-bit IE is added to the UL MIMO DCI
format to indicate whether or not there is one or two enabled TBs for the UL
transmission. If this 1-bit IE is denoted as N_TB, then one possibility is to have:

[131] - N_TB =0 (or 1) indicates that one TB is enabled, and one TB is disabled; and

[132] - N_TB =1 (or 0) indicates that two TBs are enabled.

[133] In addition, an MCS value is reserved for each TB to indicate whether the TB is
disabled. The reserved MCS can take a value between 0 and 31. In summary, the UE
monitors the N_TB bit and the two MCS fields to determine whether or not one of the
TBs is disabled, and if so, which TB is disabled. For example, if the reserved MCS is |



[158] - if Incs=0 for the MCS/RV fieldygf TB1, then TBl is disabled; [159]
if Incs=0 for the MCS/RV field of TB2, then TB2 is disabl ed; and [160]

ot herw seyvoRotioFB3 are enabled. [161] O course, an MCBCYa{Ree110f01832i s used
strictly as an exanple. One of ordinary skill in the art would recognize
that an MCS value of 1 also could be used. [162] In an enbodi nent of this
di scl osure, gdbgoselten@{eddemlﬁso\ylﬁidnemgfa)ﬂbwat ed by the 3-bit CSI field in the

UL M ] for 0,1 4.5.6.7 Sets Si, S2.
One eiﬁvgﬁe of ﬁeB &)b(%ilﬁhggca@it%o%é Ebésﬁfl g n%Pe L CP anot her
exanpl ¢13f] t he sﬁb@ef@sfor the HMCS{RY fickl, (B}lelndleSZFle{m dixabled} and] 163] I n

addi ti 9y combi natkon. Bl IO IVRSE o T DRSNS HNplNe, MCS val ue of a

gi ven S use to i ndi cat e whet |ven IS ena di sabl ed.
When alU¥]r eceiNeldB o) lDézcaﬁeéﬁ‘ﬁ%tTBStaWeﬁn@Ele% |1: [164] - assunme that two

TBs ar ezg)abl ok dourdehh (48IS Vst (PRQADSriE®) & an e%ﬁﬂlp[el@ﬁ]: of Oﬂiil%ggﬁ,ldl\tlgl\/cs
n

check the RV values of .each T t he val ue bel ongs to S

val ue is res&SEHWP rﬁ%&gﬁlz?%‘att&n%ﬂG%(Yﬁ]PEO éls&cgﬁlf}meﬁ]ﬁe‘gf the TB. The

reser vg3NCS danntakedimenablididbiciedre, a nawd! - 8111E ismddedlidt the L MIM® DBI

! ndi cates th?@r Mo ﬁdlcagce}v}i%%r 0? gt tﬁ ?ne Or. Q:%all)\fgc?T%f 3}16U Bs is
hen an

identical to e reserve s enab TB2 (or
TB1) is di sallaegmissior. If tlfml{odrIETSBQﬁ)nmdl ds N_olB, ohmcbr@ Hmbllhe}mlto bave: espondi ng

to TBl [mill TB2)N epMen ot(Bpwﬁladch@s N@ﬂaqy@ﬁabnea 5@@&{&9@ dfs@bjeiingigcat i ng the

di sabl ed B. InSummary, nmonitors th bit and the two MCS
fiel ds [{blldet eMite= Mﬁ@fﬂb‘lﬂdk‘}ﬁwﬁb"u’o Eﬁéa@ff’n@h]é TBs is disabled, and if so,

whi ¢ hI lTEzu Is fllls abMrek vifes 1sQ&s%3@dQ“o¥ éd‘chm]ﬁtol’lfi@lgﬁtﬁeﬁb d‘(EEfbhhg of fﬂé?Fw ﬂtlé he% /hEzv
overa solutli on | nmuarl ze S 0 or

Prela of " 7a e MY PR ok & pRE aeByees Wina st Rl adoulop. 137 SR s B ol o
of TB2, then ofiB2f ihs THssabiselled adBthAMICS DI bAATFR7PTENKER 6d theGeEP@A 1‘{/1(1268] -

if Incs=0 for T is
enabl ed and %hj(eB ’\/EE)?I'S[%}‘%?flg Qagll%gghﬁi t}%&%}?@ Eas-gﬁ%d %ﬁ%lsgfLT%Q W-E Bs are
enabl ed. [ 17d9llew tiorEChdevel rersespanding to TB AfyniEbicyen thodgh thepVIE S 10GDis

according to @s@n’%ﬁ@@ﬂﬂh@’%ﬁﬁca@%nbhh&s@bl@@ @S W ﬁlm&&rgfllhefﬂ@ﬁr%ﬁlt%'tmn’?ﬁe
tabl e 1000 allows the fal|back fromM MO DCI format OB to_on|y. contiguous

si ngl e- ant enﬁ)g aﬁg rtlﬂe WqM%Fe qlsotprgg{er@me whether or not one of the TBs is“disabled, and
if so, which TB is disabled. For example, if the reserved MCS is Iycs=0, then the

overall solution is as follows:

[143] - N_TB=0 (or 1) indicates one TB is enabled, and one TB is disabled;

[144] - - if Iy;e=0 for the MCS/RYV field of TB1, then TB1 is disabled,

[145] - - if I;cs=0 for the MCS/RYV field of TB2, then TB2 is disabled, and

[146] - - if Iyics=0 for the MCS/RYV fields of both TB1 and TB2, then TB1 (or TB2) is
enabled and TB2 (or TB1) is disabled; and

[147] =N_TB =1 (or 0) indicates two TBs are enabled.

[148] Of course, an MCS value of 0 is used strictly as an example. One of ordinary skill in

the art would recognize that an MCS value of 1 also could be used.

[149] In an embodiment of this disclosure, the set of the 8 values indicated by the 3-bit CSI
field in the UL MIMO DCI format, {0,1,2,3,4,5,6,7}, is divided into three subsets S1,
S2 and S3. One example of the subsets is S1 ={0,1,2,3,4,5}, S2 = {6}, and S3 ={7}.
Another example of the subsets is S1 ={0,1,2,3}, S2 ={4,5}, and S3={6,7}.

[150] The subset information is used to indicate which TB is enabled as follows:
[151] - if the CSI value belongs to S1, then the UE assumes that two TBs are enabled;
[152] - if the CSI value belongs to S2, then the UE assumes TB1 is enabled and TB2 is

disabled; and
[153] - if CSI value belongs to S3, then the UE assumes TB1 is disabled and TB2 is



[172] In an enbodi nent of this disclosyye, when a UE is configured in UL
transm ssion node 2 and receives a DCl format O or QA assignnent, the UE
assunes twWaR0thwsRWUSCH t ransm ssion i s associ ated with Pcanggrortooniseck 1
and that transport block 2 is disabled. [173] FIGURE 11 illustrates a
transition 1100 from M MO DCl format OB to non-M MO format O or QA
accordi ng toeasblenrbodi ment of this di scl osure [174] I n an enbodi nent of

Focei vd T4 Do pn AP fregFol iSERIGHHLTR < ehhe  AUET RE PRI ER ahiels,
transm ssi on fiekl mSB@U[dMHdQ/DCthEHmhéﬁ 1t AASPOT ), 1sbnﬂlmdled intotwo sans St bl ock
2. The DCI fepnaf, Qxa&ﬁ 1%“‘{5}% s{ﬂéée&% S?B{Q%b%%%i’@ BhPsh Q {'7ndAﬁ h@r éﬁg‘:]ple

following two state ansmtte
State2: TB2 |0§thersah%eﬁﬁi ltStSéd={0[11279i] arkh®2 £t4Ai 1 on from t he |v| MO DCI for mat

?3 to :ﬂ 'V]'c N@nfaédhﬁﬁﬁ/l LeoMbifdionSof "dteI %?Eét%fﬁﬁnétfbn@n@ﬂmg vabhd bl 1l«é’n t BF
ransition from non- r m i s possi bl e.
In this enbodithisiped ﬁgllgﬁ?ﬂ@ﬁ&h@g‘e%%epq&]@%aﬁq %P '\%‘;?aaf]\e‘{ ?‘i ?‘*?ggaf‘c‘?rﬁ y |inked

to the subf rarr&mmntrbﬂren [ U 8dcelves dre eidadifommit, thé Utwil:di scl osure, while a
UE 1's Zdﬂ? gur 219 et V\%{W%"TIQ/I NQe}lab‘file&?]ﬂ% VaTQedt% r}h?o E‘i’,ratn%"“ ng appr oaches

are us oin ether” $F anspor block 2 is
transnili¥'dd V\helﬂIOdB@ﬂ tf dlenhthed\/IC§/R\éofeluvedf ea[cl_l'mﬂ lfﬂhaecﬂ \raélle kebpresdaeh2is to

nmake use of tAHlel\/Iﬁ%rVOah%g gés@ﬂ/eg lgbr éa@h fI@rtg%dIQate Wﬂb@l@r the T‘Esﬁ %s‘aﬂle@q" hJ ormat O

to make sure the size of the DC format IS the sane as DClI format 1A
That is: [18@ffserveﬂfM€ﬁéalp%lM@lus|b9twe§n@ anflﬁénFqIMa(n@k ﬁsbe) rqS%fo%i Mshist t ed;
and [181] - if . theh@agidiongalisblution & subiheitizEBds {PowtB 1) is transmtted.

U oot e "of hsbon e sa et S e B U SRESER otred i n UL M D
node antb9]eceiit/Bg<40Cor fherMas/RV fiei83|TB2, ithient TR fsrdegbiedcyndhoppi ng bit is O,

then T or Tlﬁ%) nd [184] - if the frequency hopping bit
is 1, I%#(ﬂ 74 ES%B F}%fsg‘a %egl(r%isﬂr%ﬁtted [185] In addition, when the

hoppi ngl®ilt i @ﬁﬁ@é@ﬁet@ dueeofi(his UFR! strigtbixas anrrxamplee OUE oA oxstimee sieiltiner of
the al ternat iyegi wodld MR HaARRLFECILEBLO Lk6QRB1ER used.

[162] In an embodiment of this disclosure, the set of the 8 values indicated by the 3-bit CSI
field in the UL MIMO DCI format, {0,1,2,3,4,5,6,7}, is divided into two subsets S1,
S2. One example of the subsets is S1={0,1,2,3,4,5,6} and S2 = {7}. Another example
of the subsets is S1 ={0,1,2,3} and S2 ={4,5,6,7}.

[163] In addition, a combination of the subset information and the MCS value of a given
TB is used to indicate whether a given TB is enabled or disabled. When a UE receives
the UL DCI format, the UE will:

[164] - assume that two TBs are enabled if the CSI value belongs to S1; and

[165] - proceed to check the MCS/RYV values of each TB if the CSI value belongs to S2.
An MCS value is reserved for each TB to indicate the disabling of the TB. The
reserved MCS can take a value between O and 31. In addition, if N_TB indicates that
one of the TBs is disabled and the MCS of both TBs is identical to the reserved MCS,
then TB1 (or TB2) is enabled and TB2 (or TB1) is disabled, i.e. TB1 (or TB2) will
follow the MCS level corresponding to TB1 (or TB2) even though the MCS level is
reserved for indicating the disabled TB. In summary, the UE monitors the N_TB bit
and the two MCS fields to determine whether or not one of the TBs is disabled, and if
so, which TB is disabled. For example, if the reserved MCS is Iyics=0, then the overall
solution is summarized as follows:

[166] - if Ines=0 for the MCS/RY field of TB1, then TB1 is disabled;

[167] - if Iycs=0 for the MCS/RYV field of TB2, then TB2 is disabled;



[186] - frequency hopping is always offig or [187] - frequency hopping is
always on [188] if the UE receives DCI format O while configured in the UL
M MO nodewoO[2089l0582m an enbodi nent of this disclosure, tReTaR200f0011v2 8

val ues indicated by the 3-bit CSI field in the UL M MO DCl format,
{0,1,2,3,4,5,6,7}, is divided into two subsets Si, S2. One exanple of the
subset 3168 S1={i0l,Ll=D 3r heMOEH/FNdicd2 o#bth’l}TBmm*hBI, teoeMPl eorafB2)he subset s

is S ={0,1,2 In addition, the CSI subset

i nf or mail on |§%%%(g%fldt'§g%ﬁ%ﬁc§lt)és #’uaeb[l% !l’Bl or TB2 is transmtted in the UL
packet [16fdi cat- enihdnwlsa,@@hTiB@ramattnabledFor exanple, [191] - if the CSI val ue
bel ongsiﬁ(g Si ’Fléégﬁﬂ%/ %(Pﬁlu tfﬁ Qﬂﬁﬁgrﬁlséécg{ 1%%%{%%”10@6%98&815 QO%E&bgcﬁgnenfind

[192] - t he ongs to n the U tran mts 1 nformtion
associ at ed wiof HisTgisclojure3z] F GURE 12 illustrates a table 1200 napping a

val ue i@ cycirhgsnsifidd mbi@ta®1eof008 aBdvs fRramback tfddn MM DA ot iopval ue and
a TB i ndex accordi nglbto an_enbodi nent of i.s di sclosure. [194] Table 1200

i|lustrates CHY o8 qustsﬁjélwte?%%élwﬁbpﬂtfor@aﬁ i ndi cate a conbi nati on of
t hec 2)110S cyalah embbdiiieny af thés)disuekutd) evhEB aiUTl 8xconfigure s Uebadiniseion, it 1S

DMF assuned t hat fgaglﬁ %Jel?\?e%taﬁ)éf t%rmgtrﬁé r(y& sggo{lmen H\ffla?lei aﬁgl%nﬁe%]tﬁit(%h 1,2, 3} and

S2 ={4,5, 6,7 course, one o e art vvoul d
recogni ze t hé’US(ﬁHheranmySsorofS agyog tddngith trenS@Stt bmkde@d thatgransrersbibele? & al so
are possi bl ey, 4R8] FIGURE 13 illustrates a nethod 1300 of operating a base
stati on accordi ngI to an enbodi ment of this disclosure. %@As shown in

FI GQURE 1331 netHE¥REBObiljusEr ey gagsetay BiOO{epra MIYHP .Dﬁéfgmaﬁt() ineg-MIMGol i nk
mul tipl e i NPY&rnidd Dlor PACcesdRIA to (MeMBbdEheia bi fhiks diQﬂ(f)sfu@é i nformation (DCl)

for rrat ock 1301 he nk..M MO DCl. for S nodul ati on and
Lot ng (52 o kB etpareat RO A e eh PO b s iR Bt OB Rhis o,
bl ocks, such nidu@at2, aridoecedvegiad@@l ﬁolrramtsipmr@A bistaitpend the)b‘ﬁl asstnmesnhafthe he MCS

val ue CO”GSWPE'%P Sqlll(lgsh(? Ogﬁﬁ%g&gé R}%%‘Eﬁ%r%ﬂs Bl ‘?éékt Xftréd%(?r%%&%?”ber of

physi cal resource e subs er S
i ndi cat es whdihR&Clithematgrdfowill iichidk 2|C9d@n<31§brcemdlcwmth@ﬂ>ﬂpm@g ayasgates:

i ncl udegg74)r ansmyehedi. nlgglt{rgqraﬁg}hit@g fgant to a subscriber station (block
1303). n SJ8] FIGURE 14 jllustrates a method 1400 of operating a subscri ber

stati on! Bcor diyes: JBo?nISéWBHBF‘i‘?ént of this disclosure. [199] As shown in
FI GURE [1.717] metTedrah4ifion ifioed td &sIMO© T MoRgatddB ted dn IICRfdkmb i) en0AI DY ilnk

mul tiple-i np'llustrg]féldtlh %&@Uﬁﬁt ﬁugm(qu{VO}heqransmoH ro%?rrll(gr{ f%hM(‘)‘ b(a’lrfarma? '6/0(
MIMO DCI format OB is possible. In this embodiment, PID denotes HARQ Process
ID, which is implicitly linked to the subframe number.
[178] In an embodiment of this disclosure, while a UE is configured in the UL MIMO
transmission mode, the following approaches are used to indicate whether transport

block 1 or transport block 2 is transmitted when DCI format O is received.

[179] The first approach is to make use of the zero padding bit in format O, which is used in
DCI format O to make sure the size of the DCI format 0 is the same as the DCI format
IA. That is:

[180] - if the padding bit is 0, then TB1 (or TB2) is transmitted; and

[181] - if the padding bit is 1, then TB2 (or TB1) is transmitted.

[182] In an embodiment of this disclosure, the frequency hopping bit in the UL DCI format
0 is reinterpreted. That is if a UE is configured in UL MIMO mode and receives DCI

format O:
[183] - if the frequency hopping bit is O, then TB1 (or TB2) is transmitted; and
[184] - if the frequency hopping bit is 1, then TB2 (or TB1) is transmitted.

[185] In addition, when the hopping bit is used to indicate the TB index, then the UE

assumes either of the alternatives:



20 WO 2011/ 105827PCT/ KR2011/ 001292 forygt (bl ock 1401). The uplink M MO DCl
format includes a nodul ati on and coding schene (MSC) field having an MCS
val ue forweaet/wss2rwo transport bl ocks. Method 1400 al s®CIrKR20t#81292
determ ni ng whether a given transport block is disabled based at | east
partly upon a conbination of the MCS val ue corresponding to the transport
bl ock amngbla posf're*qhyle;yihaﬁ)p@gﬁs ﬁlmebffocir physi cal resource bl ocks allocated
to the Eyﬁscrl (t)%er st ati on. g ébl ock 1403). [200] FIGURE 15 illustrates
a net hol® 1500 fquf)Igrygiopﬂlél ?)15.@ Yati on according to another enbodi ment
of thigl8f]scl obtned]E {e2@ivps PE1 sdrown0iwhileicGufkEirdSin tre UhoMIVEDGodener ati ng an

uplink E§9§nt Yn 'aﬁgn%%{%én%f éﬁ%"&léé?ésuké"ft}%r {q) {8 8(@8% Jd?ﬁah%tb&@? HiOF SR

fall ba | e ant enna- ransm ssi on mat 0/ OA

i ncl udes two fekbiaghs LM M@?Wf@@ﬁé@d»% 5»%} dpdigl admt@éwo sibsets SWnen a
first transpgntohéegdnpls of ﬂl@@ﬁﬂ@etstlﬁg,l {E(ﬂﬂthkﬁ,S Joyand 8olenai NA fothAdixa AR a

second state g{ffe{)ent frlorP 1{ d[s)$ Lfg when a second transport bl ock
different fr8hieraosTsSl QHSQE% T Mransmtted. Method 1500 al so
i ncl udg$9a)r andniatldikiog, thé€ SUpdhsekinfyirantion B Laecswhﬁ@lbhtbwheﬂieatrm ror @& 2fik gur ed

in transm SSItr%Hanli)tggm (3%19 ackeé?ﬁ%cateh%gZ]DEfd%RETIO’L%OI ) u rat es a method
i'ng

1600 of operating a su Scri I'on "accor anoth enbodl ment of
this dil$2llosur-ef th[%ﬂ&?]valms bslvognto wl, ﬂle@ﬂREUfﬂranﬁmuthm@Hnm asmia,tdféwith
operating inqg ag§(qn ssi on rmde 2 and receiving an uplink grant using
downl i nk_control 1 nformation gl%format 0/ 0A for a fallback single

antennd!Pdrt  tribHe S sriys b(:l@méu@ thep therHE tmﬁmftémfﬁlim%mﬂsﬁ%@it%@@tm

codepoi nts. Nwohod 1600 al so includes determning a first transport bl ock

ist tt t d j i ndi cat fi . st.at d
ot TS S Bkt LR PRy el i AL s,
bl ock is trarfiemat Dedawhdiv dhife vilwe aicba&Bdhddxsaccodimgab enandbedmmnoht of diise

different fraom. O@grfl rst state (block 1603). [204] Although the present
di scl osure has been described with an exenpl arﬂ)(/) enbodi ment, various changes
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[196] FIGURE 13 illustrates a method 1300 of operating a base station according to an em-
bodiment of this disclosure.

[197] As shown in FIGURE 13, method 1300 includes generating an uplink grant using an
uplink multiple-input multiple-output (MIMO) downlink control information (DCI)
format (block 1301). The uplink MIMO DCI format includes a modulation and coding
scheme (MSC) field having an MCS value for each of two transport blocks, such that,
for a given transport block, a combination of the MCS value corresponding to the
transport block and a positive integer number of physical resource blocks allocated to
the subscriber station (N_PRB) indicates whether the transport block is disabled.
Method 1300 also includes transmitting the uplink grant to a subscriber station (block
1303).

[198] FIGURE 14 illustrates a method 1400 of operating a subscriber station according to
an embodiment of this disclosure.

[199] As shown in FIGURE 14, method 1400 includes receiving an uplink grant in an
uplink multiple-input multiple-output (MIMO) downlink control information (DCI)
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codepoints indicate a second state different from the first state (block 1603).

[204] Although the present disclosure has been described with an exemplary embodiment,
various changes and modifications may be suggested to one skilled in the art. It is
intended that the present disclosure encompass such changes and modifications as fall

within the scope of the appended claims.
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CLAIMS

1. A base station comprising:
a transmit path circuitry configured to:
generate an uplink grant using a Downlink Control Information (DCI) format, the
DCI format comprising a modulation and coding scheme (MSC) field having an MCS value for
each of two transport blocks; and
transmit the uplink grant to a subscriber station,
wherein, for a given transport block, a combination of the MCS value corresponding to
the transport block and a positive integer number of physical resource blocks allocated to the

subscriber station (N_PRB) indicates whether the transport block is disabled.

2. A method of operating a base station, the method comprising:

generating an uplink grant using a Downlink Control Information (DCI) format, the DCI
format comprising a modulation and coding scheme (MSC) field having an MCS value for each
of two transport blocks; and

transmitting the uplink grant to a subscriber station,

wherein, for a given transport block, a combination of the MCS value corresponding to
the transport block and a positive integer number of physical resource blocks allocated to the

subscriber station (N_PRB) indicates whether the transport block is disabled.
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3. A subscriber station comprising:
a receive path circuitry configured to:
receive an uplink grant in a Downlink Control Information (DCI) format, the DCI
format comprising a modulation and coding scheme (MSC) field having an MCS value for each
of two transport blocks; and
determine whether a given transport block is disabled based upon a combination
of the MCS value corresponding to the transport block and a positive integer number of physical

resource blocks allocated to the subscriber station (N_PRB).

4. A method of operating a subscriber station, the method comprising:

receiving an uplink grant in a Downlink Control Information (DCI) format, the DCI
format comprising a modulation and coding scheme (MSC) field having an MCS value for each
of two transport blocks; and

determining whether a given transport block is disabled based upon a combination of the
MCS value corresponding to the transport block and a positive integer number of physical

resource blocks allocated to the subscriber station (N_PRB).

5. The base station of Claim 1, the subscriber station of Claim 3 and the method of
one of Claim 2 and Claim 4, wherein if the N_PRB is greater than a threshold value and the
MCS value corresponding to the transport block is set to 0, then this combination indicates that

the transport block is disabled
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6. The base station of Claim 35, the subscriber station of Claim 5 and the method of
Claim 5, wherein if the N_PRB is less than or equal to the threshold value and the MCS value
corresponding to the transport block is set to 28, then this combination indicates that the

transport block is disabled.

7. The base station of Claim 6, the subscriber station of Claim 6 and the method of

Claim 6, wherein the threshold value is 1.

8. The base station of Claim 1, the subscriber station of Claim 3 and the method of
one of Claim 2 and Claim 4, wherein if the N_PRB is greater than or equal to a threshold value
and the MCS value corresponding to the transport block is set to 0, then this combination

indicates that the transport block is disabled.

9, The base station of Claim 8, the subscriber station of Claim 8 and the method of
Claim 8, wherein if the N_PRB is less than the threshold value and the MCS value

corresponding to the transport block is set to 28, then this combination indicates that the

transport block is disabled.

10. The base station of Claim 9, the subscriber station of Claim 9 and the method of

Claim 9, wherein the threshold value is 2.
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1. A base station comprising:

a transmit path circuitry configured to:
generate an uplink grant using downlink control information (DCI) format 0/0A
for a fallback single antenna-port transmission, the DCI format 0/0A comprising two codepoints;
and
transmit the uplink grant to a subscriber station configured in transmission mode 2,
wherein the two codepoints indicate a first state when a first transport block is transmitted,

and the two codepoints indicate a second state when a second transport block different from the

first transport block is transmitted.

12. A method of operating a base station, the method comprising;:

generating an uplink grant using downlink control information (DCI) format 0/0A for a
fallback single antenna-port transmission, the DCI format 0/0A comprising two codepoints; and

transmitting the uplink grant to a subscriber station configured in transmission mode 2,

wherein the two codepoints indicate a first state when a first transport block is transmitted,
and the two codepoints indicate a second state different from the first state when a second

transport block different from the first transport block is transmitted.

13. A subscriber station comprising:
a transmit path circuitry configured to:
operate in transmission mode 2;

receive an uplink grant using downlink control information (DCI) format 0/0A for
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a fallback single antenna-port transmission, the DCI format 0/0A comprising two codepoints;
determine a first transport block is transmitted when the two codepoints indicate a
first state; and
determine a second transport block different from the first transport block is

transmitted when the two codepoints indicate a second state different from the first state.

14. A method of operating a subscriber station, the method comprising:

operating in transmission mode 2;

receiving an uplink grant using downlink control information (DCI) format 0/0A for a
fallback single antenna-port transmission, the DCI format 0/0A comprising two codepoints;

determining a first transport block is transmitted when the two codepoints indicate a first
state; and

determining a second transport block different from the first transport block is transmitted

when the two codepoints indicate a second state different from the first state.



