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1. Background {0003] Wreless conmunicati on systens

are widely deployed to provide various conmmunication
HWOBY cest ,@%ﬁseggagpgp@&n %g@g@po&&t ®, p’f@\f;élggzga{é,t%; Application Serial
RESeaags Bl MIRRYR, SYRL SAP SERY NP 60ML 6RY G1i8¢ KRS 24. 2006,

syst ens ‘capabl e of supporting commni cation for
bethtehplial ‘td ethed byd Shacinig Riveuareditbajhe s Psppem the Coexistence of

esources,, e. d., .bandwi dth and trgnsmit power. . S
BERheh S i o PR et B etstects Bfeoh endgeorporated
BoindvoRtMHckT pl e Access (CDVA) systems, Tinme Division
Mul tiple Access (TDVA) systens. Frequency Division
Mul ti pl e Access (FDMA) systens, and Othogonal PDVA

(OFDVA) systens. {0004], A w, S Itiple-access
system i ncl udes Node Bﬁédﬁ@%@s@. ons) that can
gommﬁi‘gcgte W th user equipnents (UEs). Each UE may
ommuhi¢te with one or nore Node Bs via transmissions

pmtz e dmnbidkn@ kRl Nkelatid GeAQWM | K cb@mubREN8E dand more
i k) refers to the comunication l'ink fromthe Node
Becttgalhéo WEniand feenapiting dgorn p evetese conppicaedregwsiem.

to the comunication link fromthe UEs to the Node Bs.
{0005] A wireless nmultiple-access system nay support

il ti ghecd-0RRg mul tipleoutput (MM transm ssion on

t he downli nk and/or uplink. On the downlink, a Node B
HP3E endVaeltvinmansaiies sprerfhy om widdy pleplogd to provide various
fransmt.antennas at the. Node B tomultiple (RJ) . . . \
FRRGRUST U SRHAC 3 ghe e Bt CRS: VRN iy cie. These
fardmednhy bhenulifleansdk tsyaeshs | daphig e bV QippBiiRRNaSniBYication for
be deconposed into C spatial channels where , ]
multiple users by sharing the available system resources, e.g., bandwidth and transmit
power. Examples of such multiple-access systems meclude Code Division Multipte
Access (CDMA) systems, Time Division Multiple Access (TDMA) systems, Frequency
Division Multiple Access (FDMA) systems, and Orthogonal FDMA (OFDMA)
systems.

{0004} A wireless multiple-access system includes Node Bs (or base stations) that
can communicate with user equipments (UEs). Each UE may communicate with one or
more Node Bs via transmissions on the downdink and uplink. The downlink (or forward
Jink) refers to the communication link from the Node Bs to the UEs, and the uplink {or
reverse hink) refers to the communication link from the UEs to the Node Bs,

{0005} A wireless multiple-access system may support multiple-input multiple-
output (MIMQ) transmission on the downlink and/or uplink. On the downlink, a Node

B may send a MIMO transmussion from mattiple (T) transmit antennas at the Node B to



C<mp {T, R. Each of the C spatial channels

corresponds to a dinension. |Inproved perfornmance (e.g

WO 2007gbseB4 t hr oughput and/ or greater reliabilitRQT/De300@r4334
achi eved by exploiting the additional dinmensionalities
created by the nultiple transait and recei ve antennas.

| 0006]j There is therefore a need in the art for

t echni ques to efficiently support M MO transm ssion i
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HERMi RGNl tecaiSet@tdibhd bRk @ USRLMpPAER] HESCr bih@d] BIRIMALN, where
The terns user and "UE" are used interchangeably
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second group may include users that can be schedul ed
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RMEM@BEMESSd O0in(HARERYs hakigld-ages syiie@guency Channel S,
time frequency resources, etc. The resource al | ocat i on

may be based upon various criteria such as the nunber

of users in each group, k- ements of the users
total |oading for each grgugligggx The resource

fﬂe at 'R’@h} Mcsbt% n%i%’(ﬁ imﬁ"'ﬂq$¢| }:{"@@@ ~§§419wa: as well as o

so rces may be reall ocated whenever opera
poHdilt i wes cinandpssriffhle Herams mi Bei garrses' oem“c esnd UE" are used
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data transm ssion for the users in the first group,

sthedthedR@din ik bt tﬂbl\éh\éﬂn@aﬂssu:@wd Tlor segand group may mclude users
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THE. DRAW NGS f 0009]| FIG 1shows a wirel ess )
ihrd prdorarice SSITBRHBRIT atht SRUS y Stteiacey, Offegrery G chamgts,  time
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data streams w th bl anki ng. .
for each group, ete. The resource allocation may be semi-static, and transmission
resources may be reallocated whenever operating conditions changes. The transmission
resowrees atlocated to each group are used for data transmission on the downhink and/or
uplink for the users in the group. In one design, HARQ with blanking is used for data
transmission for the users in the first group, and HARQ without blanking is used for
data transmission tor the users in the second group.

{0008} Various aspects and features of the disclosure are described w further detail

helow.

BRIEF DESCRIPTION OF THE DRAWINGS
{0009} FIG. | shows a wireless multiple-access communication systen.
[0010} FIG. 2 shows a block diagram of one Node B and two UEs.



| 0013] FIG 4B shows HARQ transm ssion for multiple
data streans w thout blanking. |OO 4] FIG 5 shows an

WO IRt er f ace structure JO0151 FIG 6 showsPCT/US2007/064334
al l ocation of HARQ interlaces to SU-M MO and MJ M MO.
| 0016] Fi GS. 7A and 7B show two sub-carrier
structures. [0017} FIG 8 shows resource allocation
across frequency | 0018| FI G shows a process for
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{00aDB M S3GONALRSQY HOWR) tr@n @hiotPs for KD iflke delaGtrdahs SAOWSanking.
a process perforned for a user for data transm ssion o
(9034 1 HOGH shawblid RE2 apparisterstor srutdple data streams without blanking.
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echhi ques descri erein may be used for
g} e- da6r 6 ehosydicensoas MARKD iasdaudstin M ERIIM@and MU-MIMO.

tems with nultiple subcap ers The techni ques may
o36f b Hibsars &35 aﬁtsgﬂi\f‘ﬁ&’ﬁé_ LEYFBHUHe downl i nk as
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description belowis for data transm'ssion on the
i nEIG] 06RSYs FhiBeest fahdlusatiag winseliegs resources to groups of users.
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fdeab communi € MRS MWhibbesk PerrblRsedate: BY f&l &@ Bfsmission.
referred to as a base station, an access point, an

U3 hc ed N0 d2 sBWseNoweaBjus et duta Fasningde B MO
provi des coin nmuni cation coverage for a particul ar
geographic area The term"cell" can refer to a Node B

and/ or its cover agsrgreH. EEPORSOR IO context in
which the termis used To i nprove system capacity, a

Nad2} B cliwverdgegas elrsornpd bergandayt boned fontsmghaddiigl @ stems as

smal ler areas, e.qg., three smaller areas Each smaller

S sy e ais v Vil PRURIE s beBUSe THaouR ey also be
S48 AN GBIDKsi IASn LR MwRAL & well 4@ he! §fi@L. 1Oy 81aBTS much of
and/ or its coverage area depending on the context in
thieidehertphien belom is onuedirarFonsseorsecthodpweldnicel |, t he

for.@l |, sectors .of that .cell are typicall .
3 v. L SHOWS & WITEI RS T i ELLRITUERG (O . 1 vy Sl {) TR S

b3t ottt SRR Y R sdtaoPBier fh et i 100 v
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be stationary or nobile and may al so be referred to as
theniobs rad staat 4leh be NEPad Ap 9k [aebase yiaprBnin pMEyS paint, an enhanced
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etc. A nmay be a cel [ul"arphone, "a persona Igital” =
patibshagiogtHbR) ared Wihe ebies Scotb damretar Wi & @lod8 B and/or its coverage
co ni cati on, devi ce, a subscriber unj etc ‘ .
area depending on the context in which the term is used. To improve system capacity, a
Node B coverage area may be partitioned into multiple smaller areas, e.g., three smaller
arcas. Each smaller area may be served by a respective base transceiver subsystem
{(BTS). The tenn “sector” can refer to a BTS and/or its coverage area depending on the
context in which the term 1 used. For a sectorized cell, the BTSs for all sectors of that
cell are typically co-located within the Node B for the cell.
{0024} UEs 120 may be dispersed throughout the system. A UE may be stationary
or mobile and may also be referred to as a mobile station (MS), a mobile equipment

{ME), a terminal, an access terminal {AT), a station {(STA), ete. A UE may be a cellular



| 0025] A systemcontroller 130 may couple to Node Bs U
O and provide coordi nation and control for these Node

wWB20078y%8£m control l er 130 may be a singl e netMOF/KS2007/064334

entity or a collection of network entities |0026J FIG
2 shows a bl ock diagram of one Node B 110 and two UEs
120x and 120y in system 100. Node B 110 is equi pped
with multiple (T >! ) antennas 234a through 234t UE
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3d3&:, bhaougbedml etcFach antenna may be a phyS| cal
antenna or an antenna array JOO27J At Node B 110 a
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&Qm} @A §«91H1[&§8§ thkge NQlge %Le Q{&tgﬂ r?)ﬂ“ﬁlﬂrb?"ﬂn&% be a single
es,

serve rocessor processes rMm s enco
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n ynbols. Processor 220 gener a n
dRdeha @@%%.q Blf“%gfw&r% o Wh%tﬂé%gg% 48y i [Le=sak2Ox and
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4 @NatynR RnthenNpge, B and the | JEs. f0028] A TX
‘MO processor 230 perforns transmitter spati al

B}Oé&bssu ﬁd\@lﬁ B thé0.cretransamrd Tpid Idata psgerair $20 Progtiss geffic data from
%%gtcin%er(Qef ”Ofn'rn k?gﬁ?xwh’@ng?ﬁg 'g[}QL pr!ﬁcggndkgg"?’% processes (e.g.

amrnannan&mm 1It)[L€KéE\d\4 MR RRPPLINGhaps) ﬁ\iQi’@fﬁUkﬁit(‘phﬁi generates data
antennas for prﬁeﬂcodl ng and beam form ng. Pr ocetshsor 230
prioRaled racesty gl SyhBereraiey aagrgny %iﬁ?“t‘r RIHE vEbelsswith the data
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orm nodul ati1 on
mnt platt, sydrbalysibiod mbﬂa&:aﬁhomtcpuﬂple&htﬂse E&hdata wmbois and pilot

nsmtter 232 furthe rocesses converts
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signals fromt ransm tters 232a through 232t are

{0028k m tA dX Miéfﬁ)rma’msm a8 @Mam Ktﬁ@f{]@mQaﬁmmi pmcmbing on the

ectivel 0029 £ach UE yelg -
47 BRTRLSu Tt At PRl ) RBT LM oafe“pyecoding
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respective receiver (RCVR) 254. Each receiver 254

preopias ssdr@e puilipk attemes Tanprecediag and dwaedrveng s Pragegsor 23
provides T ountput symbol streams to T transmitters (TMTRs) 2324 through 232t. Each
transmutter 232 may perform modulation (e.g., for OFDM, CDMA, etc) on 1is output
symbols to obtain output chips. Each transmitter 232 further processes (e.g., converts to
analog, flters, amplifies, and upconverts) its output chips and generates a downlink
signal. T downlink signals from fransmitters 232a through 232t are transmifted from F
antennas 234a through 2341, respectively.

{0029} At each UE 120, one or multiple antennas 232 receive the downlink signals
from Node B 110, Each antenna 252 provides a recetved signal to a respective recetver
(RCVR)} 254. Each receiver 254 processes (e.g., filters, amplifies, downconverts, and

digitizes) its received signal to obtain samples. Each receiver 234 may also perform



digitizes) its received signal to obtain sanples. Each
recei ver 254 may al so perforndenodul ation (e.g., for

WORHDL0GBNVA, etc.) on the sanples to obtain reR€l/UsW07/064334
synbols. | 0030 At single-antenna UE !20x, a data
detector 260x perforns data detection (e g., matched
filtering or equalization) on the received synbols and
provi des data synbol estimtes. A receive (RX) dat a

BRSGTMD RIS SHPESHRES (o BV R rcsved

estiicr@t es and provi des decoded data to a data si nk
272.x. At nulti-antenna UE 120y, a M MO detector 260y
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2 and ransmt traffic data. and/or
gff’é*é%agkmr%eb‘fﬁﬁaew@ s, aﬁﬁarﬂzn%be?ma‘éﬁteb pnq gropifes decoded
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channel state information (CSI), Ti nk ad aptation
MIME? detectom orethe. refinecdf syedivbickadi mﬁuﬂn&a@atm pymnby womaey. An RX
nf or mat i on such

t
i otrngt Dy therk BT BE Ry IR 4 el ot Bt B pragides decoded

natk kd £8%a s@Re70¢ more columms of the sel ected
recoding matrix, a signal-to-noise ratio (SNR)
et 475t 1 20t d 2Pp mas dehs ol taliss dasamdecieediiiek Mddenation on

err{tﬁymy?o I&E{l} ZBt Eg %? ﬁgfé% s ‘d% % lﬁfttx 91{1% %P%% g&%ﬂg to as channel

tinef htendaba (CEpmiak dﬁ&ﬁaﬁﬂuﬁtﬁenﬁ@m&, angd ff’ﬁecf&ﬁ’{hhd\ information
information froma controller/processor 28
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P, Qlctgs]lﬁ'@&n@% aﬁ&M (MQ B QERSIR mg @f {He Sﬁgﬁ&ld a& @R d% g matnx, a

condi ti oned by one ‘or nore transmtters
tipadigminbisedaid 85 ORE edimarene aalateeimm &3&25}23 shkahoete. Bhe Node B

SIO the wu K. nals fr Bs e
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[RBe] Vers 2ada (hbr ogh 2821 dar Ntk UL tNRL RLREESTEDBY feedback
a M detector 236 and an RX data processor 238 to
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R P S BN N et 1 R
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as descri bed bel ow. Dependl n on the sgstem desi gn the

theaws pk sisndn Hoasble d 8k mﬂ/ R BReived By a@,ﬁymﬂx@ a through 2341,
Elroﬁ_gslé- ¥ rg‘&f&,‘?ﬂ ”C‘pad@lrox}mai}%m daRONRS: pg E&stedolgx VMO detector

10N
236 and an RX data processor 238 1o recover the traffic data and feedback information

sent by the UEs.

{0033} A controller/processor 240 andfor a scheduler 244 may classify Us nto
multiple groups and may allocate transmission resources to each group, as described
below. Depending on the system design, the transmission resources may be gquantitied
by time, frequency, space, code, transmit power, ete., or any combination thereof
Scheduler 244 also schedules Uks for transimssion, e.g., based upon the recetved
feedback information. Controller/processor 240 controls data transmission for {to/from)

the scheduled UEs based upon the received feedback information.



Schedul er 244 al so schedul es UEs for transm ssion,

e.g., based upon the received feedback informtion.
w@enrnadeBL£r / processor 240 control s data transnPGEUSIN07/064334

for (to/from the schedul ed UEs based upon the

recei ved feedback i nformati ongf OO34|

Control | ers/ processors 240, 280x and 280y may al so

control the operation of various processing units at

B} e BuBNe B S0y S YL BT REEH Y Sl g operation of

catRs potedodeudtd al MdanG HIESanliZ@( samgos1 26y, “i”(ix respectively.
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, I | put single-output (MISO, and/or

gﬁ%@& le%?n%l'g’tﬁx ?I pl e-out put (M MD transm ssions.

Bing| e- iApvbde & ens ts,um;tme sim&nmmzzt smnteamma(fﬁ%{)) single-input

multiple-in ref er [t tran ant ennas
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receive antennas for data reception. t he downl i nk,
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are at the Node B. The I\Iode B may al so support
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MM SHI. - N’hh@}m&l’lﬂ e tal snuﬁ@thh/l W({M-‘k Md\{@)ln SeMMBTTD).
refers to M MO transm.ssion to/froma single UF. on a
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ransm ssi on resourte 'S a so referred t
Sat® &V UDMEMED o riSTMAN @\ﬂ@lxeieﬁci@e’\s! S\’I()SBWMussE*mrm&amha %mwle UE on

link, .the Node B nm [
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RluhBlic LEARSITHS %t@@sét%ﬁ%ﬁ&ﬁ%xp@%emgﬁ%&[ I PRAVIRIOW also referred to
(0037] The UEs may be classified into a SU-M MO group

w&peaiammimhgm tpls. AXiees (ONEAB ey cady Nrek, shesNndt B 1yl support
on a set of .transm ssian .[RSAUr Ces
SRR B EBHEeR) Bef By frEPoR M VRIBH She othr
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8T Er i a'bedélhs may be clgssiliphetna beM MO givvpands MUtHEMO group.
g‘?g %@Ee !%S g}ce{:;t rleﬂngzg ax?n%%ﬁ% G%F Elgcs I\bra?teﬁ%&glzﬁug $€a W R ansmission
reeutsemeinhsy dhmtbigeously serve muktiple UEs in the MU-MIMO group on a set
of transmission resources. The classification of the UEs may be based upon various
critevia such as, e.g., the number of antennas at the Node B, the number of antennas at
the UEs, the number of UKs, sector loading at the Node B, data requirements of the

ULzs, long-term channel statistics, elc. In one specific design, the Ulls are classified

based upon transmitfreceive {Tx/Rx} configuration, e.g.. as shown in Table }.



UEs, long-term channel statistics, etc. In one
specific design, the UEs are classified based upon

w0 e@ngebses4 recei ve (Tx/ Rx) confi guration. e.g.PEBEUSIN0OMI64334
in 'fable 1. Table 1 |0038) A T R configuration neans T
tiansmt antennas at the NodeyB and R scceive antennas
at al E The six configurations in Table 1may be
supported as follows 2cl configuration - two UEs are
supported with one data streamper UE, 2 2
configuration - one UF. is suppgorted, with two data
streams for this UF., 2x4 configuration - one | T, is
Supportfdwwith {-ro—gat-a—streans—f-or—thi-s \le, 4%
configyration ~foui IR=slare

stream perTV 4 xz,ﬂgo,gm,gyr i

suppor t.ed- .t two. data
confi gur at'fy ent ~one NJE-MISMPP]

st reans—for—thirs~UF 10039 The UEs—may—a
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precoding. Precoding allows the total transmit power for each transmit antenna to be
used for data transmission regardless of the number of data streams being sent.
Precoding may also wclude spatial spreading, space-time scrambling, cotc.  With
beamforming, the data streams are multiplied with a beamforming matrix and steered
toward specific recetve antennas, e.g., at one or more UEs,

j0041}  For both SU-MIMO and MU-MIMO, a UE may recover its data streams
using varions MIMO detection techniques such as linear mimimum mean square error
(MMSE), zero-forcing (ZF), successive interference cancellation {SIC), ete., which are

known in the art. For SIC, the UE recovers one data stream at a thme, estimates the



recovered later. For SIJ-M MO, a UE may be able to
performSIC for all data streans sent in the M MO

W@ e@ngene3si on to that UE For MM MO, a UE nmayPOEUSIINT064334
to performSIC for only the data streans sent to that
UE. The MJ-M MO UE is typicakly unable- to recover
the data streans sent to other UEs and woul d not be
able to estimte and cancel the interference due to
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freoeiives: fdne dachasit 9dyoind dac odasrp agie@bmisions eftflahe packet is
and sends a negative acknow edgenent (NAK) in TT| Ty
FHOARG BATETY Vet V&S VEReY r@e\kn@nanwatwm%@m éetﬁaéwﬁmm has been
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packet based upon e original transm ssion and t
re@hblarbsmmnmsanm@ends a NAK in TTi T4 when the

ﬁ&&gﬁt IES.&? l.ejc' dsﬁgtalgn«:ﬁg%{g tklgﬁgbg%%ﬁﬁxﬁ-&? V?%ﬁ\ixg& The Node

B%ﬁ&e\‘.@e% hhG %e&ﬁrkgmﬁﬁhﬁ ARSIR&1; 9! &a:&%@&&?ﬁm@@&%ﬁ% ATHT. A
based upon the original transm ssion and the two

Tét maysd s%lao]nsdul @ng gehdstyamade kinmﬂdenifgemm s{s@K)dekign.  For
ket cor ectly. The Nod

v e baddand BRD FIEREERe R e Fadlan % R ofer ime

Shidib@r AW QLR sRBE KRhshissibRO4ddodN pARR AP10CASE and sends a

refers to all transm ssion and retransm ssi ons,

i f
Bespiive geknpvdeddeaient ANAHARO bFbdess!litafiode @'%gct\@g the NAK and
m%ﬁgl\{%a p&i@ﬂ&'ﬂ SI_‘%‘I Q0 THIME &R Bre retransmission, decodes packet A

based upon the onginal transmission and the retransmission, and sends a NAK in TTH
T4 when the packet is decoded in error. The Neode B receives the NAK and retransmits
packet A agam in TTI Ts. The UE recerves the second retransmission, decodes packet
A based upon the original transmission and the two retransmissions, and sends an
acknowledgement {ACK) in TTI T when the packet 1s decoded correctly. The Node B
then processes and transnuts the next packet B in sinular manner as packet A

{0044} An HARQ process refers to all transmission and retransmissions, if any, for
a packet. An HARQ process may be started whenever transmission resources are
available and may terminate after the first transmission or afier one or more subsequent

retransmissions.  In FIG. 3, the HARQ process for packet A starts in TT1 Ty and



avai l able and may term nate after the first
transm ssion or after one or nore subsequent
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packet A starts in TTI T andterminates in TTlI T>. The
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term nation of the HARQ process for packet A An HARQ
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BAE K&lant SarB Wb dreLETRH £ RAGKSESsiBAS or packets 1A, SA. and possibly
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other packets are sent in TT1 Ty Packet 1A is still decoded in error, and so on, and
packet SA s decoded correctly. Data stream 8§ i1s then blanked until all remaining
HARQ processes terminate. The second retransmissions for packets 1A and possibly
decoded correctly after the second retransmussion, and their HARQ processes terminate
w TTEH T § new HARQ processes are then started in T Ty for S new packets 1B

through SB. The first transmissions for these S new packets are sent in TT1 T+,



decoded correctly after the second retrans ission and
their HARQ processes termnate in TTlI Tj. S new HARQ
wWpewecrewsds are then started in TTI T? for S neRCPHBIOT/G64334
I B through SB. The first transm ssions for these S new
packets are sent in TTI T .|0Q48] FIG 4B shows an
exanpl e HARQ transm ssion for multiple ( S>1i ) data
streans w t hout blanking, which is also referred to a
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Rag &@t'iilg_ci;h@{ntr%ﬁiﬁs%rf ﬁﬂ‘%z&keiam Aoather, PeWTHARR ket 1A is stll
process is started for packet SB on data stream S The

deodedl it etrranenkgsibns deawdepaokestly, laad andopowdimiclet SA is also
a3k BATERLS R BARGRRIAR 1§ 5P H A0BELER, gl Sheam 2, ana
glesRgdett e BraraD trycespac ketie Gri gaclacomagh i &frkan IS, aMle second

so on. and packet SB is al so decoded in error L new
HARGPsYeRs 07 Pagkay tleY gr ppasket oBelomagkeita agt wethngsy the first
. L A0S} SS| O~ a syt he fd ESEa ¢ decode
Pl BRI ohRort P BAR 8 B 30wpRL IR CRarbeh ol dy decoded
paedeat spaker 3end deédvdbd kn Trrer, 20030 jonAsnd haket KB iKKIsS &coded in
| ower ‘througi_,ggut i n conpariso \tob}—@fRQwithogt_ .
%"I‘"%%n_ki-"?ﬁd‘@’f’ﬁi ARG pECatsE _EIA _ WPt wapfenkd 1 dalesstig 1 The
Hhddidizgodldr Rfkd B 1 AR HL 811 DD FRIPULEESHIRE 'ﬂaék@@» 2C, SR, and
HARQ proces§es for the S data streans HARQ w th

phsarbky oiengickdtawe: sone Tadviant ages such as si npl e user

BEREE") 0930 Pt SR SREST SRR, HSEhPLBe BRE over
MhroRpRER EbfpHLUERES 10AROGakARGHBANBN O T8RT;sDASEE URRRO with
channel conditions If the throughput 1oss due to

blaakikg tges solswiize, alt pletheittansmipsivn raesieeabylient e dbBRQ processes
k’@ Iﬁ% f\.é\'idatg sHlegm( ﬁzﬂ% Ji'f%grem termunation times. However, HARQ with blanking
may have some advantages such as simple user scheduling, simple HARQ management,
more flexible rank selection, ete. Rank selection vefers to the selection of a specific
number of data streams to send based upon channel conditions. If the throughput oss
due to blanking is small, then it may be desirable to use HARQ with blanking for
MIMO transmission.  In any case, it may be unavoidable to take the HARQ with
blanking in the SU-MIMO transmission when a Node B scheduler desires to change one
UE assigned to a given resource to another UE, keeping a single UE transmission.
{0051} The Node B may dynamically schedule the UEs in the SU-MIMO and MU-
MIMO groups based spon vanous factors such as sector capacily (which may favor

MU-MIMO), high peak thronghput (which may favor SU-MIMQO), data requirements,



M MO transm ssion in any case it may be unavoi dable to
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described below. Th(, UEs in each group are sery Ld using thL. Iransmission resources
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{0054} FIG. 5 shows an HARQ interlace stracture 500 that may be used for HARQ
transmission.  The fransmission timeline may be partitioned into unifs of TTls, which
may be sequentially numbered. Each T may span any time duration, which may be
fixed or configurable.

j0055] M HARQ mterlaces may be dehined, where M may be any value. For
example, M mayv be equal to four, six, or some other value. Each HARQ interiace
covers TTIs that are spaced apart by M TTIs (not counting time allocated for overhead).

The M HARQ interlaces cover TTIs that are staggered from one another. For example,



all ocated to that group. | 0054 FIG 5 shows a HARQ
interlace structure 500 that may be used for HARQ
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partitioned into units of TTls, which may be
sequentially nunbered. Each T{H may span any tine
duration, which may be fixed or configurable. fg55] M
HARQ i nterl aces may be defined, where M may be any
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I nter oughLa al l ocated to the SU-M MO
gréap, aite Whe i dweas Mg i g,rada‘jAR@yih’etm\le@Cmm_i JARQ interlaces 1

HARIROEE: | KOt RS NTIOB BBy Y S rgED TDaPH SARBMO UE.

Hn& lih@&ﬁ%cel thAoHER s hFr%uﬁ%@m*thé\F{@' RAELb AR add HARO
may be used for one SU-M MO UE, HARQ i nterl ace 2 may

becrlised: har bamet! helr y @mmmwi N d B.oMarg than dnplRRRQ interlace

inte ce L ) . Ly 1 i) , .
B S i et SR S0 VB, PR B S P g b servea
gitkeane SWM}W;MEF addR Ali0cdtedks Mc'\@l Uﬁmﬂﬁyrohﬁ g8 e fiven HARD
with the L HARQ interl aces allocated to the SU-M M MO

grolipe Fehera /gi Men ITHARG or more HARQ processes may be active for the SU-

MIMO UE assigned with HARQ interlace £, HARQ with blanking may be used for
SU-MIMO, e.g., when the HARQ interlace is allocated to another UE. HARQ interlace
£ may be assigned to another SU-MIMO UE when all HARQ processes for the currently
assigned UE have terminated.

[0060] The UEs in the MU-MIMO group may be served using HARQ interlaces
L+1 through M. For example, HARQ interlace L +1 may be used for one set of MU-
MIMO UEs, HARQ interface L +2 mayv be used for another set of MU-MIMO UEs,
ard so on, and HARQ interlace M may be used for vet another set of MU-MIMO UEs.
More than one HARQ interlace may also be used for a given MU-MIMO UE. Up to
M- L osets of MU-MIMO UBEs may be served with the M- 1L HARQ interlaces



interlace where ( (i . . !,} one or nore HARQ
processes may be active for the SUVSMO UE assi gned
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{0062}  The system may utilize Osthogonal Frequency Division Multiplexing
(OFDM), Single~Carrier Frequency Division Multiplexing (SC-FDM), or some other
multi-carrier modulation techniques.  OFDM and SC-FDM partition the system
bandwidth into multiple (K} orthogonal subcarriers, which are also called tones, bins,
and so on. K may be any integer value. Each subcarrier may be modulated with data.
In general, modulation symbols are sent in the frequency domain with OFDM and in the
time domain with SC-FDM. With multiple subcarriers, the transmission resourees may
be quantified by both time and frequency.

[0063]  FIG. 7A shows a subearrier structure 700 that may be used for data

transmission.  The K total subcarriers are assigned indices of 1 through K. For



anot her SUM MO UE may be reduced by (a) persistently

serving a SUM MO UE as | ong as possi ble to reduce the
woonae9e84 equency of switches and (b) using teRCFURIOT064334
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and M MO groups, w th each frequency channel be| n

Ahe &@é{ﬂ@(}ﬂ@&@lﬁ@xg‘p@@gh rpauehey eheirpl say be used for the 8Eb in the

group allocated that frequency channel. In this design, the number of HARQ interfaces
available for each group is dependent on the number of frequency channels allocated to
the group.

{0068} In another destgn, M HARQ interfaces are defined for all frequency channels
allocated to each group. Each group has M HAR interlaces, with the capacity of each
HARQ interlace being dependent on the number of frequency channels allocated to the
group. The M HARQ mnterlaces for each group may be used for the UEs in the group.
{0069} In general, any number of HARQ interlaces may be defined for each group

based upon the frequency channels allocated to that group. Each HARQ mnterlace may



shown in FIG S, frequency channels J, 3, etc. are
allocated to the SU-M MO group, and frequency channel s
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Like ant Jredetah lapding oy él,l LA \é%Qle £Y pay b@@iﬂcrmrmg and fransmission
F’e]\é&hx'é%?u%m{e “Z(Wﬁﬁ" 1&”%%8?% 3&?? Haﬁ{;a@%u@'f&oﬁ@t &% Eﬁ’_mpq The
ps ‘based upon vari ou

orsddree iadiocifive mes adisec be dlakal apdro muatbty d}ie@émmec{QoS) andfor other
requirements of the UEs. The resource allocation may also be based upon other criteria.
j0072]  The resource allocation may be semi-static and may change infrequently, if
at all. The Node B may evaluate operating conditions periodically and may reallocate
transmission resources to the SU-MIMO and MU-MIMO groups as necessary. The
resource allocation may be performed whenever the groups are updated or may be
performed independent of any group update.

{0073} The scheduler for the Node B may schedule UBs for transmission based
upon the data and QoS requirements of the UEs and thetr feedback information. Each
UE may be mformed of the fransmission resources (e.g., HARQ mterlace) used for that

UK at the time of scheduling, at the start of a call, and/or at other tme. For example, in



upon the nunber of LEs in each group. More

transm ssion resources nay be allocated to the
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M.i-M M) UKs are present The resource allocation nay
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st@rh@sdmbﬂﬁgddzdmﬁedtdﬁi}\u si gnal i ng may be sent to convey
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C) to recover transm ssion sent
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processes (e.g., denodul ates, deinterieaves, and

decodesin. the data synbol estimates to obt ain a decoded
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received s e UE then perforns MVBH detection

ghguemizll Brttéﬁtcéh@db@sitlyg&selle‘dreywbei ety dsbodtidreamgetdy only when
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syl siasfd PRk ésr ilbd.ﬂb&ﬁtdﬁnsa niattharcacke clodeid hpaaketsireams may be
decoded comrectly as soon as the lower layer streams are decoded correctly and
canceled. As a result, all of the HARQ processes ternunate in the same TTI 1n most
cases. Furthermore, the rate or backofl margin for each data stream may be selected
such that the HARQ processes for all data streams terminate at the same time with high
probability. Blanking may be used to synchromze the HARQ processes whenever all
data streams are not decoded correctly at the same time, which may be mirequent.
Close termination of the HARQ processes mayv also be obtained when other MIMO

detection techniques (e.2., zero-forcing)y are used in combination with SIC.
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of SUM MO UEs for four cases corresponding to

bﬁfrfaecemmwrrbr nati ons of (a) MVBE or MVBE-SIC and (b)
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EEIA&H’;S pfdceskes Atrahis single UE may start al dn‘lu ent times depending on when the
prior HARQ processes terminate.  Furthermore, new HARQ processes mav be started
whenever the HARQ processes for this single UE terminate. The HARQ processes for
this single UE may thus overlap the HARQ processes for other UEs at the start and/or
tail of the MIMO transmission to this single UE. This single UE may be considered as a
MU-MIMO UE because of the overlap at the start and/or tail of the transmission to this
UE.

{0082} FIG. 9 shows a process 900 for allocating transmission resources 1o users/
UEs. Process 900 mayv be performed by a Node B, a scheduler, andior some other

network entity, Users are classified into a plurality of groups comprising a first group



groups based upon the likelihood of their HARQ
processes termnating at the sane tine or close

wo ogetibses4 UEs enpl oyi ng SI C and/ or ot her technPciEs2007/064334

that can result in close term nation of their HARQ
processes may be placed in thg SU-M MO group. UEs with
HARQ processes termnating at different |ines may be
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resources t o users/ UEs. Pr ocess 900 may be perfornmed
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and each group nmay be allocated at |east one HA

fyedder dewnlimfhend/pandmkssinsmissesouia die daynladrpdide wansmission
may be sent to one user in the first group at a time using the transmission resources
allocated to the first group. MIMO transmission may be seat to multiple users in the
second group at a time using the transmission resources allocated to the second group.
HARQ with blanking may be used for data fransmission for the SUMIMO users n the
first group (block 918). HARQ without blanking may be used for data transnussion for
the MU-MIMO users 1 the second group (block 920).

[0085] FI1G. 16 shows an apparatus 1000 for allocating transmission resources 10
users. Apparatus 1000 meludes means for classifving vsers into a plorality of groups
comprising a first group of SU-MIMO users and a second group of MU-MIMQ users
{module 1012), means for allocating transmission resources to the first and second

groups (module 1014), means for using the transmission resources allocated to each



frequency channels, and each group may be allocated at
| east one frequency channel. The transm ssion
W0 2®0o0ewas may al so conprise tinme frequency reROUDSME7/064334
The resource allocation may he based upon the nunber
of users in each group, data yequirenents of the users
in each group, total |oading of the users,
interference associated with the users, etc., or any
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allocated to the first group. M MO transm ssion
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(bl ock 918). HARQ without bl anking may he used for
oAy gﬂt‘%ﬁ%m kaptoner BARCh Etaptac 4*\}?‘@* @@@ ARGy rf'élamwl ete. The

§~§9¥9}@@ n%%gﬁgﬁ’ &%ﬁrc%g%)e ub[,&) Q%E’df 1 %lﬂ:gn%bé&p% lﬁgndown link and/or

appi ara us or al'l ocat I ng transm ssion resourc
tdinksieteek Appéx afhus{ ARQOwith blaukieg 1mdmaﬁséd)h‘na‘]*1&5§$alfswmgm if the

ers into a pluralit S. conp a first
E dh P B e wbui s L el AdER h*aiha%%q%% R o s for date
HERhS s APFULUE QL) 1he FRANS ofRb (RLPEREdNG transmi ssion
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cate to_each or data transm ssi
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users in the first group (nodule 618) and nmeans for
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ﬁ%'ﬁ’c? Qﬁtﬂtb?énking for data transmission 1f the UE is in the first group {(module 1218),
and means tor using HARQ without blanking tor data transmission if the UE is in the
second group (module 1220). Modules 1212 to 1220 may comprise processors,
electronics  devices, hardware devices, electronics components, logical circuits,
memories, etc., or any combination thereot,

{0088} Reterring back to FIG. 2, confroller/processor 240 and/or scheduler 244 may
classifv UEs into SU-MIMO and MU-MIMO groups and may allocate transmission
resources to these groups for downlink and/or uplink transmission.  The resource

allocation for the downlink may be the same as, or different from, the resource



| ogical circuits, nenories, etc., or any conbi nation

thereof. fSf FIG U shows a process 1100 perforned for
w@2m3a0966by a UE or a Node B) for data transn BESI/UR2087/064334

determination is made whether the UE is assignhed to a

first group of users to be schedul ed individually for

M MO transm ssion or a second group of users that can

be schedul ed together for M MO transm ssion (block | i
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bl anki'ng nay be used for data transm ssion if the UE
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é:é'\?% toF12‘2‘O rm¥co E(j,se‘_lprpc;es‘s rs, electronics. he
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al l ocati on for the downlink nmay be the sane as, or
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antlédin iphkitnk naald cmaye e skhgiosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spint or scope of
the disclosure. Thus, the disclosure is not intended to be limited fo the examples
described herein but is 1o be accorded the widest scope consistent with the prinaples
and novel features disclosed herein. Furthermore, to the extent that the term “includes™
18 used 1 either the detmled description or the claims, such ferm 18 tnfended to be
inclusive in a mannper similar to the term “comprising” as “comprising” is interpreted

when emploved as g transitional word in a claim.



transm ssion resources to the schedul ed UEs.
Control | er/ processor 240 and/or schedul er 244 may

W@ ae9spr ocess 900 and/ or ot her processes f oPCIIES2007/064334

classification, resource allocation. scheduling, and
transm ssion. Controller/procgssor 280 at each UE nmay
perform process 1100 and/ or other processes for data
transm ssion on the downlink and/or uplink. |0089| The

i bed herein may be inpl enmented by

%ﬁﬁﬁd@ﬁﬁéaigﬁﬁig exanpl e, these techni ques may be
i npl emented in hardware, firmvare, software, or a
conbi nati on thereof. For & hakxbWYe | npl enent ati on,
the processing units at a Node B or a UB. may be
i npl enented within one or nore application specific
integrated circuits (ASICs), digital signal processors
(DSPs}., di @mtaapatsﬂlgﬁammmmgess| ng devi ces (DSPDs),
progr L o]
Pr 09" S0 i R8s SR Ted R Aol {G1sH i RIABIIER' irst and
FAcEi® vk bOLLSE, She ML LERHIGESEREIsc8 i@ Ok sBIidaled individually for
devi ces, other electronic units designed to perform
PREIRerHLT BRE RiesenrbRdMen SARSMIGHOR, 1B RPHONALG G including users
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performthe fun descri bed herein. The firmware
and/o?“§%¥¥VﬁW¥9?i) g€ﬁ%§e%gkstored in a menory (e.g.,
menory' 242, 282x or 282y in FIG 2) and executed by a
processor (e.g., processor 240, 280x or 280y) Hi e
menor y. nabe@awmmieme @z@h w\t»hmﬁmttheppxaﬂmese»monbfzwed to classify
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any person skilled in the art to nmake or use the

di scl osure. Various nodifications to the disclosure

will Be redlbs kppapparémiaitiolt RosEinsKiel pedesser tsheondigpred to use
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is not intended to be [imted to the exanples

Besehi hesrcned 8198Pbut is to be accorded the wi dest

scope consistent with the principles and novel

features disclosed herein. Furthernore, to the extent

t hat #he t €hemppanoludesliums, wdetin thepiohessot econfigured to blank

det ai.l ed descr.i pti on or e c such termis
g x\ﬁmb@&ﬁw@mgw@ g RS o Lot he
term"conprising” as "conprising " is interpreted

S The apparatus of claim 1, wherein the transmission resources comprise a
plurality of hybrid actomatic retransmission (HARQ) interlaces, and wherein the
processor 1s configured o allocate at least one of the plurality of HARQ interlaces to
each of the first and second groups, and to use the at least one HARQ mtedace altocated

to each group for data transmission for the users in the group.

&, The apparatus of claim 1, wherein the transmission resources comprises
a plurality of frequency channels, and wherein the processor is configured to allocate at

least one of the plurality of frequency channels to each of the first and second groups,



when enployed as a transitional word in a clai mWAT
IS CLAIMED I'S: CLAIMS | An apparatus conpri si ngat

WO 2@3towse processor configured to allocate  PCT/US2007/064334
transm ssion resources to first and second groups of
users, the first group including users to be schedul ed
individually for multiple-input nmultiple-output (M MO
transrri ssion the second group including users that can

d .t r for MM transpission, and t Ny
HEL S AEC S RS Y bl e DA POA R D A0 b for da
fredsndadén fof @rsessh @i drotip.t he users in the group; and
a nmenory coupled to the processor 2 . The apparatus of
claim1l1, wherein the processor is configured to
classikfy u I r n
the first gﬁ% %deag%ﬁ‘aeb ?Ioit!iﬁ af {xg}éﬁrﬁf th9 tnggrgrsgrglﬁggéﬁrrccg COMprises
fimevhenendy teh@irpispass sher eusrheqm@aegtm ed chidigusal foydirdegke the time
?utonatrc retransm ssi on (HARQ). with bl nkrn% for . data
TEGHERT JETONFSE dP Phdiisdt ““rCOPH ’ff}‘i‘%td“g B i frequency
HS 6, HARR oM ED QULach ARl B840 'Eraﬁ'@x‘i@sr&ﬁ AR és%l 08 rkOkroup.
the users in the sécond group 4 . The apparatus of”
claim 3 wherein the processor is configured to bl ank
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{HeARSEhESI0ARIARRN ECAS {RATRE QA Phifsdakddumh dwivet df sers
automatic retransnission (HARQ interlaces, and

ME8r3e9YP-t he processor is configured to al l ocate at

| east one of the plural its of HARQ interlaces to each

of the first and second groups, and to use the at

| east sone FRRQppakes! ateldnl acatiageih Orheaﬁrhm@fsﬁruﬁ)s f&ﬁa[ﬂlémtd 1o

data transm ssion for the users_.in the g
EBRAFHR (Y GINSBISHGN TesQEseiontheHE st rr&hwgg .ﬂﬂlp» e mumber of
LRIOUNBERE BRI 3E S Bn Rt | tifeibid r equency channels,

nd wherein the processor Is configured to allocate at
Ieast one of the plurality of frequency channels to
each 0 th }frrs;“and econd _gr and to use the a% -
least | %qrr@rre PRchBR & I Bér*adﬂlroméawﬂgrbuﬁn igured 1o
fanodad ﬁlet franailsas %‘30‘5[@5\ {8 USS! Snd BechR® (BHQNAF ThelRGuber of
apparatus of claim 1 wherein the transm ssion
vasour tesficogpripses! tiermaiieqliency nabouraed, grang both exceed a
&?ﬁ% n the processor is configured to allocate the

requency resources to the first and second

groups, and to use the tine frequency

i1, The apparatus of claim 1, wherein the processor is configured to allocate
the transmission resources to the first and second groups based npon data requirements

of the users in each group,

12, The apparatus of claim 1, wherein the processor is configured to allocate

the transmission resources to the first and second groups based upon total loading of the

users in the first group and total loading of the users in the second group.
13, The apparatus of claim 1, wherein the allocation of transmission

resources to the first and second groups is semi-static.



resources allocated to each group for data
transm ssion for the users in the group. The apparatus

w@toociietepd 1 wherein the processor is confi gur eBCT/GS2007/064334

all ocate the transm ssion resources to the first and
second groups based upon nunbgy of users in each
group. 9 The apparatus of claim8, wherein the
processor is confl gured to reallocate the transrri ssi on

(r) ]?8822%2 Egtf d'r ‘?’t‘fi%&; g?;‘}‘lg éi%ﬁfg'@g\ tg §H§{ gés i ug}h(ru%% convey

tdwaeb hedr du 1R iveyappalabusioffof thalofon vReiekyhildged to the first
processor is configured to real | ocate the transm ssion
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Re second group exceed S 11 The
appar at us of cIa|n1I wherein the processori
red._to allocate the transm ssion resources t
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ERIY HENRAL $n &fehl Rﬁxpl{%?rfcﬁthé BafaGi 85 RUBS alRBated to the group.
apparatus of claim | whérein the processor is

conf i gur ed to all ocat e the transm SSI on resour ces to

the fi st ixgd seCﬁ riou sed pon. tot al ﬁ*i%ﬂ .
of t hiusel B FRPERE PTG gy BEREaHE POraRor SuRGUH to receive
B HRLHS ukdrs @R esaRd, 1&ﬁﬁ-lﬁlfé&mér?smGIQ&L@R@%@&M&LQB the group.
claim1, wherein the allocation of transm ssion

resources to the first and second groups is sem

pfg?telsg gf’ Fﬁ@?gﬁ?&ﬁt ak u?‘a{z L@dx@n]the vgh( 55105] i§ hgnﬁoz red to send

MIBO gra@uipi skioh abn@iel @ Of thé aanFEhStS;h Qﬂ 1Hﬁiﬁ@lifsﬁgsihﬁ. fransmission

allocated to the first group of users, and to, convey

fesowaeil psaed to thede %tsg%wnaﬁ@ S WIS e s Hssin to mudtiple users

{ﬁ@%@{ﬁﬁ' :gﬂulg %:9 lﬂ'f\ﬁ,elinﬁj HRGH z@tq st»%nt:ti:ﬁ)uL?%Q olﬂgug&ﬁHptlm second
users appar at us o erein

proopessor is confi gured to transmt data to the users

in each group using the transm ssion resources

all ocated to the group. 16 The apparatus of claim1,

wheregg the ,ggtggﬁeg&%lm&, configured to receive data

fromthe users in each group via the transm ssion

r esounldmstmg In@mam@dom oesohweg totipst ad xTh@idagxp*apastbﬁmﬁ the first

t h 1
WIO% F%]ng #i u ﬁ b[eechlﬁ(gﬁgci dl;“ﬁm%lﬁoqu, %¥ %rigﬁﬁsfgltﬂqg g-output
gmnﬁou ?eﬂaﬁﬁnf[sﬁ@n HhaBSdWnE Sk&Up HESANLGRGs3hdegahe deliutdd@ogether

i rst group, and to send MMO transmi ssion to nultiple
{1 B0 transmission; and

using the transmission resources allocated to each group for data wransmission

for the users in the group.
19, The method of claim 18, further comprising:

using hybrid auntomatic retransmission (HARQ} with blanking for data
transmussion for the users in the first group; and
using HARQ without blanking for data transnussion for the users in the second

group.

20. The method of claim 18, wherein the transmission resources comprise a

plurality of hybrid automatic retransmission {(HARQ) mterlaces, wherein the allocating



in the second group at a tine using the transm ssion
resources allocated to the second group. 1 . A nethod

W@ vpni®ss g: all ocating transm ssion resour cesPEDUSINT064334
and second groups of users, the first group including
users to be scheduled individually for multiple-input
mul tiple-output (MM transm ssion, the second group
i ncluding users that can be schedul ed together for

Mé’\{%l?‘%gsm%g} l‘?%;&lg(tif’% d:opwng(a (ﬂgafi%nﬂ ay @f) mlﬁsﬁt Pe plurality of HARQ
It @RSl 8Sdaoi of Ok tiriiQndseEdd Rodiead! QH@reinlihd bengetd@thsmission
of claim|S further conprisin usi ng hybrjid automatic
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h 1 the first group; and
%é?ﬁémﬂigib&\?\}i&q}guéwg ‘H%%%S{‘ or data transm ssion for
the users in the second group. 20. The nmethod of claim
1S, wh re| the nsm SSi on resources c ri.se , .
pl ur af ty w@ AuChrt e PAErARS] @Fﬂgﬁm{m transmission
léqBL?rEésa&%ﬁnVé’@@&l%c@mﬁch&eé}hn%ﬁ;%soﬂ%ﬁﬁxJeE ?{i‘ﬁ;@‘tﬁ%‘ a%H second groups
resources conprises Al locat | ng at | east one of the
pésad abint yuoberARSH it echacep. tiga eaphreofontshd td wssts zamdch group,
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interlace allocated to each group for data
transm ssion for the users in the group 2 1. The
met hodZ.of &raPpIra®s comierehy the al locating the

I e el
oI5 0 SR 50 FATRLHR, 2 3 LABSIRy s v

bﬁ&“ﬁ@t ypop ruber vels WS Shidul @RGRINGHUP, fodatBiplc-input multi ple-
requi rements of the users |n each group, tota! |oadin
BtPrhEM ey drapsnigsen G dapdorow sl Bt iesh thah 6 8 eheduled

?n%ctlﬁnio?ﬂﬁ’ﬂ'i@tn%ﬁb;ﬁgﬂﬁﬁ' agngnmeans for allocating

ransm ssi on resources to first and second groups of
user smetdpetdri usty greouprsmsthaidiasguees atlocdoel schadubedp for data
i ndi vi duaﬁl,l ﬁ for nulti pl e-input nultipleoutput (MM
LY S5 Tos e RIS TR BEGHEBY)yr oup i ncl udi ng users t hat
can be schedul ed together for M | O transm ssion, and
means for using the transm ssion resources all ocated
to eadh gr dhpafreratgaviaiaim 22, further comprising:

means for using hyvbrid automatic retransmission (HARQ) with blanking for data
transmisston for the users in the first group; and
means for using HARQ withowt blanking for data transmission for the users in

the second group.

24, The apparatus of claim 22, wherein the transmission resources comprise
a plurality of hybrid automatic vetransmission {HARQ) interlaces, wherem the means
for allocating the transmission resources comprises means for allocating at least one of
the plurahity of HARQ interlaces to each of the first and second groups, and wherein the
means for using the transmission resources comprises means for using the at least one

HARQ interlace allocated to cach group for data transmission for the users in the group.

25, The apparatus of claim 22, wherein the means for allocating the

transmisston resources comprises means for allocating the transmission resources to the



transm ssion for the users i the group 23. The
apparatus of claim22, further conprising. neans for

W@ gtongodegbdri d automatic retransm ssion (HARQ RET/HS2007/064334
bl anki ng for data transm ssion for the users in the
first group; and neans for usisng HAR Q wi t hout
bl anki ng for data transm ssion for the users in the
second group. 24. The apparatus of claim 22, V\,herei n
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resources conprises means for allocating at |east one
BErche plurality of HARQ i nterfaces to each of the

first and second groups, and wherein the neans for

usi ng the transm ssion resources conprises neans for

usi ng2é.he at cheastkr-ondatidRQedinte ihdedng| ihacatieds tstored thereon,
each.group for data transm ssion for the users in the
BRI 5. The apparatus of claim 22, wherein the

means, ok zﬁkh&%@h'a@gf&rh(ﬁlotcétﬁﬁzsﬁ‘hﬁs%%ﬂ GSOULEER first and second
conprises nmeans for allocating the transm ssion
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cheduled i ndividually for nultlple i nput
nultlple out put (M MD) transm ssion the second group
i ncl udi-ng G8EPRURKALOBARSIBE schedul ed t oget her for
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a memory coupled to the processor.

28. The apparatus of clatm 27, wherein the processor is configured to
determine whether the UE is assigned to the first group or the second group, and
wherein the assigned transmission resources are selected from the transmission

resources allocated to the group to which the UE 1s assigned.

28, The apparatus of claim 27, wheretn the assigned transmission resources
comprise at feast one hvbrid automatic retransmyussion (HARQ) interlace selected from a

plurality of HARQ interlaces allocated to the group to which the UE 15 assigned.



including UES that can be schedul ed together for M MO
transm ssion, and to use the assigned transm ssion
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to the processor. 28. The apparatus of claim 27,
wherein the processor is configgured to determ ne
whet her the UE is assigned to the first group or the
second group, and wherein the assigned transm ssion

resougces e, selected from.the trapsm ssion resources .
ol tocatea Ta° eRErgEbebtan Whe bR R0 GREH G Reourecs

dhepappatabusedie@badyntiddo el \shlcb@d Slom § PRir@8§ g RRGuency channels
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a plurality of HARQ interl aces allocated to the group

to which the UE is assigned30. The apparatus of claim
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) QUP e WMNaChidilignaEni s assigned. 3 1. The apparatus

of claim 27 wherein the processor is configured to

determ ne feedback informati on based on the assi gnnment

of transm s$sion resour.ces d to.send the feedbac S
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recei ving an assi gnnent of transm ssion resources for

a user_equiprment (liE) selected fromtransm ssion
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34, The method of claum 33, wherein the receiving an assignment of
transmission resources comprises

recerving an assignment of at least one hybrid astomatic retransmission (HARQ)
interlace selected from a plurality of HARQ mnterlaces allocated to the group to which

the UE is assigned.

35, The method of claim 33, further comprising:

using hybrid astomatic retransmussion (HARQ) with blanking for data
transmission if the UE is in the first group; and

using HARQ without blanking for data transmission if the UE is in the second

group.
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allocated to the group to which the UE i assigned. 35.
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hybrid automatic retransm ssion | HARQ wi th bl anki ng

for data transmssion if the 4JE is in the first group,

and usi ng HARQ wi t hout bl anking for data transm ssion

if the UEis in the second group36 An apparatus
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resources conprises neans for receiving an assi gnnent

of at Ieast one hybrid automatl c retransm ssion (HARQ)
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JRRARPAGBE MR 4l BI36 chupliier conprising neans for
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to the group to which the UE is assigned.

38 The apparatus of claim 36, further comprising:

means for using hybrid automatic retransnussion (HARQ) with blanking for data
transmission if the UL 1s 10 the first group; and

means for using HARQ without blanking for data transnussion if the UE is in

the second group.



