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t hat can comruningab@rewbd h. user equi pnents (UEs). Each UE may
communi cate with one or nore Node Bs via transnissions on the
ownl i nk and uplink. The downlink (or forward link) refers to the

comuni cation link fromthe Node d3%« ,@Es and the uplink (or
reverse link) refers to the com’ruéhﬁ'?altalgor%éﬁi'n fromthe Il Es to the

Node Es. 109051Aqwgy el ess multipl e-access system may support
rrultiple-inr)ut mul tipl e- By o
0002} The present digclosure relates generally to communication, and more

specitically to techniques for transnutting data in a wiveless communication system.

1. Background
{0003} Wireless communication systems are widely deploved to provide various
commumcation services such as voice, packet data, broadeast, messaging, etc. These
systems may be multiple-access systems capable of supporting communication [for
multipte users by sharing the available system resources, e.g., bandwidth and transmit
%’.W"_? power. Examples of such multiple-access systems include Code Division Multiple
Access (CDMA) systems, Time Division Multiple Access (TDMA) systems, Frequency
Division Multiple Access (FIOMA) systems, and Orthogonal FDMA (OFDMA)
systems,
|0004] A wireless nmultiple-access system includes Node Bs {or base stations) that
cap communicate with user equipments (UEs). Each UE may communicate with ane or
more Node Bs via rransmissions on the downlink and uplink. The downlink (or forward
ltnk} refers to the communication link from the Node Bs to the UEs, and the uplink (or
reverse hak) refers (0 the communication Hnk frow the UEs to the Node Bs.
{00053 A wiretess muliiple-access system may support multiple<input multipte-
outpat (MIMO) wansmission on the downlink and/or aplink. On the downlink, a Node

B may send a MIMO transmission from maliple (T) transmit antennas at the Node B to



out put (MEMD) transm ssion on the downlink and/or uplink. On the
downl i nk, may send a. MMO transm ssion from gultipl T
transm t é’ﬁ?%ﬁﬂ’gﬂé’?ﬁt the "Node Bto multiple (R rece%@bﬁﬁw@m?}é at
one or nmore tfEs. A M MO channel firnmed by the T transnmt and R
receive antennas may be deconposed i nto=C spatial channels, where C
m n ET, Each of the C spati aI channel S corresponds to a

di nensi on rrBroved performance (e.g., gher t hr oughput and/ or
greater rel HABIPHY (R)yreqese @é?ﬂaé?rﬁfévé@f ek B ont“rli%dotq«\@n@éj&vwérbaﬁht T
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system SUMVARY 100071 Techni ques tQ support MM C) transm ssion, to a
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aspect, users are classif into a plurality of groups conprising a
first groupmﬁhdc%%@@ﬁ@ﬁeﬁ group The first group may include users to
be schedul e iv I f M E C y
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7f r ansni ssi diiMlesoumcesnan e valcloocatiegletactsheyddmst and second groups.
The transm ssion resources nmay conprise hybrid automatic

retransm ssion (FIARQ interlaces, frequency channels, tine frequency
{gsour ces, etc. The resource all ocagmnenybe based upon vari ous
criteria such as the nunber of users in each group, data requirenents
of the user¥#tiot allettvagiendo FarpodadiMgr buppistoe. wThenglesoar tz‘eweii as 10
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the first gidyRicRdiARD: it DOV RiRMIRE. Izslets%&dadf@au;d@h@miude users
transnission for the users in the second group. 100081Various aspects

and f eat ur %o e sdicddpddeucdicn e HEYEH FRSBIBIUT uf B SHOT BSPUBY B,
BRI EF  DESCRY)REAEN 1Ol Hi: RRANGS groups.  The transmission resources may Comprise

hybrid automatic retransmission (HARQ) interlaces, frequency channels, time
frequency resources, etc. The resource allocation may be based upon various criteria
such as the number of users in each group, data requirements of the users, total loading

for each group, etc. The resource allocation may be semi-static, and transmission
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resousces mway be reallocated whenever operating conditions changes. The transmission
resonrees atiocated to cachi group are used for data transmission on the downlink andfor
uplink for the users in the group. In one design, HARQ with blanking is used for data
fransmission for the users in the first group, and HARQ without blanking is used for
data transmission for the users in the second group.

{0008} Various aspects and features of the disclosure are describead in further detail

betow.

BRIEF DESCRIPTION OF THE DRAWINGS
{0008 FIG. | shows a wireless mudiple-access commumication system.
{6010 FIG. 2 shows a block diagram of one Node B and two UEs.



100091FI G I shows a wireless multiple-access comuni cati on syst em
100101FI G 2 shows a. bl ock di agram of one Node B and two ||Es.
100111FI GV 2YF3ME*an HARQ transni ssion on the downl i nl?CT’[I@@)@ﬂ@R@
4A shows RAM ? transmi ssion for nultiple data streans wth bl anking.
100131FI G 48 shows HARQ transmission fér nultiple data streans

wi t hout bl anking. [00141FIG 5 shows an HAW ? interlace structure.
100151FI G 6 shows allocation of HARQ interlaces to Stl-MEMO and
MI-MM. 108M8ILFI ES:. ’Whmdm?ﬁ\.&ﬁham&wim&subﬁéc dd}\@m!ivéct r uct ur es.
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users. [O019%REEG. I‘@GS’H@W&)W&M@KQ&K&&&MSSL&DTm &iuﬁtqﬂ?ﬁwﬂamgz.dzmﬁﬁ&ﬂibﬁtﬂﬂmmng.
resources t ?ﬂﬂqrﬁi]OUp%]G. 5 shows an HARQ mterlace structure.
{0018} FI(G. 6 shows allocation of HARG interfaces to SU-MIMOQ and MU-MIMQ.
{0016F  FIGS. 7A and 7B show two subgcarrier structures.
{0017} FIG. 8 shows resource allocation across frequency.
{00181 FIG. 9 shows a process for allocating tranamission resources to groups of users.
{6019] FI1(i. 10 shows an apparatus Tor allocating fransmission resources {o groups.
<ﬂ ] : 100284 FIG. 11 shows a process performed for a user for data transmission,

joo2il FIG. 12 shows an apparatus for data transmission,

DETAILED DESCRIPTION
jo22] The techuiques described herein may be used for single-carrier svstems as
well as multi-carrier svstems with multiple subcarriers. The techniques may also be
used for data transmission on the downlink as wel as the uplink, For clarity, much of

the description below is for data transmission on the downlink,
{00234 FIG. 1 shows a wireless mulple-aceess communication system 100 with
raultiple Nede Bs 110, A Node B s generally a [ixed station that communicates with
the UEs and way also be referred to as @ base station, an access point, an enhanced
Q ) Node B {eNode B), ete. Each Node B 110 provides communication coverage for g
| particalar geographic area. The term “cell” can refer to a Node B andfor its coverage
area depending on the context in which the term is used. To improve system capacity, a
Node B coverage area may be partitioned into mudtiple smaller areas, e.g., three smaljer
areas. Each smaller area may be served by a respective base fransceiver subsystem
(BTS). The tenm “sector” can refer to a BTS and/or its coverage area depeuding on the
context in which the term is 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 throughoot the system. A UE may be stationary
or mobile and may also be referred to as a mobile station (MS), a mabile equipment

(ME). a1erminal, an access terminal (AT), a station (STA), erc. A UE may be a cellular



100201FIG 1.1 shows a process perforned for a user for data

transm ssion, [00211FI G 1.2 shows an apparatus for data
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herein may be used for single-carrier systens as well as
multi-carrier systems with nultiple sublarriers. The techni ques may
al so be used for data transm ssion on the downlink as well as the
uplink. For clarity, much of the description belowis for data
transni ssi ol ¢ herseohiigitilkiss TeE2BRA).G witelshomslen, wivrisf e sommunication
mul ti pl e-acggss. Wn, i op. system 100 with nultiple Node :Bs 110.
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the context in which the termis used. Tq inprqve system capacity,
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e.g., threesial] el 68 ke smalid @?uiﬁfe@@vi@@)ﬁﬂﬁﬁ)@‘%ﬁ"\{@q AWenflas 234a
respective base transceiver subsystem (ns). The term "sector" can

refer to aBfsoughdldE sl Wsveragbradresh depaiedithy ! daviere T8t & 1RGY is
which the t .S L R S8k, ZEek ¢ ot B8y BTSs: f.or.. he :
sectors of RO R A (R B hRbhArEag thiquat 2Roet omn Rn® 1ay pas
the cell. 10024k JEsmiR0amayedye adngper sed t hroughout the system A CE

may be stat y of, mpbi anﬁ.. na Q .{Je leferred to as a.r gh{e
ctation (n)VA ot ARG FsB e ST O R et 22t BB
(AT), a statidanm BTA)212dbe ondAblEmay UBe baing abivid aProcdssph DI progesses (e.g.,
personal digital assiisj an.ti_PD’A%, 3 Wi rief ess ng)deng,a wireless da.
communi cat | GAMAEY PREISS WHHSWETHEF PP MEpY. the digdliy Aota o giperates data
control |l er 13fbdRy PeiRke 100 aNadRnBaicd 10d AN NEQY I1Her svrbols with the data
symbols. As used herein, a data synibol is a symbol for data, a pilot symbol is a symbo
for pilol, and a symbol is typically a complex value. The data symbols and piot
symbols may be modulation symbols from a modulation scheme such as PSK or QAM.
Pilotis data that is known & priori by boih the Node B and the ULs.
{00284 A TX MIMO processor 230 performs transmitter spatial processing on the
data and pilot symbols. Processor 230 may perform direct MIMO mapping, precoding,

beamforming, ¢te. A data symbol may be sent from one antenna for direct MIMO

£

mapping or from muftiple antennas for precoding and beamfornuug.  Processor 230
provides T output symbol streams to T gansmitters (TMTRS) 2324 through 2321 Each
transstter 232 may perform modulation (e.g., for OFDM, CDMA, ete.) on ils ouiput
symbols to obtain output chips., Each wansmitter 232 further processes (e.g., converts Lo
analog, filters, amphifies, and upconverts) its output chips and generates u downlink
signal. T downlink signals from transmitters 232a through 232t are transmitiad from T
aniennas 234a through 234, respectively.

[0029% At each UK 120, one or multiple antennas 232 receive the downlinle signals
from Node B 110, Each antenna 252 provides a received signal 1o 8 respective receiver
(RCVR) 254. Each receiver 254 processes (e.g., filters, amplifies, downconverts, and

digitizes) its recefved signal to obtain samples. Each receiver 254 may also perform



coordi nation and control for these Node Bs. Systemcontroller 130 rmay
be a single.n rk entity or a collection of network ities.
100261FI GV%Z(%W% *a bl ock di agram of one Node B 110 aﬁglr{]{t%%?’?ﬁégﬂ
120x and 120y in system 100, Node B 110 _is equipped with nultiple ('1
>1) antennas 234a through 234t. UTE 120X is equi pped with a single
(.R =) antenna 252x. CIE 120y is equipped with nultiple (R>1 )
antennas 252a through 252r. Each antenna may be a physical antenna or
an ant enna HeRedplatiop0EZLAFOINOEBME TN Aactks a0Ts i SUTNPS datdtin Jewwsedr
220 receivesg fraffic data froma data source 212 for one or nore ClEs
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from T antennas 234a through 234t, respectively. 100291At each tiE

120, one or &rl ¢fi EEEUHIg BHAEE. 959 OF BOE %ﬂ%%vfd'émﬁpﬁkt BIGPEPS "RF MR
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information {rom a controHer/processor 280 are processed by a TX data processor 294,
further processed by a TX MIMO processor 296 (if applicable), conditioned by one or

more transmitters 254, and ransmitied via one of more antennas 252, Ai Node B 1710,
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the uplink signals from UBs 120x and §20y are received by antennas 234a through 2
processed by receivers 232a through 232t and further processed by a MIMO detector
236 and an RX data processor 238 to recover the traffic data and feedback information
sent by the UEs.

{0033} A controller/processor 240 and/or a scheduler 244 may olassify UEs into
muliiple groups and may allocate transmission resources to each group, as described
below. Depending on the sysiem design, the transmission resources may be quantitied
by time, frequency, space, code, fransmit power, ete., or any combination thereof
Scheduler 244 also schedules UEs for trangmission, e.g., based upon the received
feedback information. Controller/processor 240 controls data transmission for (to/from)

the scheduled UiEs based upon the received feedback information.



denodul ation (e.g. for OFD.M CDM A, etc.) on the sanples to obtain
recei ved synbol s I00301At si ngl e-antenna UE 120x, a data detect
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?per ation ofransmission resources, as described below.
0037 The Ubs may be classified into a SUSMIMO group and a MU-MIMO aroup.
The Node B may serve a single UE in the SU-MIMO groop on a set of transmission
resources and may simultaneously serve multiple UEs in the MU-MIMO group on a set
of wansmission resources. The classification of the UEs may be based upon varlous
criteria such as, e.g., the number of antennas at the Node B, the number of antennas at
the Ulis, the number of UEs, sector loading at the Node B, data requirements of the
Uls, long-term channel statistics, ele. In one specific design, the UEs are clagsified

based upon fransmit/receive (Tx/Rx) configuration, e.g., as shown in Table 1.



vari ous processing units at Node B 110 and UEs 120x and | 20y,

respectiv Jjes 242, 282x and 282y store data a n .
codes for%a@ﬁ%{% and UEs 120x and 120y, respective?i&%%%@‘i&“

Node 13 may support single-input single-output (SISO, single-input
mul ti pl e-output (SIMO), nultiple-input di ngl e- out put (M SOy, and/or
mul tiple-input -multiple-output (MEMO) transm ssions. Single-input
refers to one transmt antenna and nmultiple-input refers to nultiple
transmt antennas for data transm ssi gng Si ngl e-out put refers to one
recei ve antenna and nul tipl e-out put ref Fd to multi pl e receive
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speci fic desi the UEs are, cl assified based upon transmt/recejve

( Tx/ Rx) con?’r"‘%{ﬁoét’?’b‘ﬁlﬁﬁf & Gemi - GHIRY be wied. ¢ bgg upon UE population,
2007/ 109634REHMSRQQ( '{@ﬁégf’lﬁ ferontkadtaBnel coffdons Reior Loadi ng, eic

{00401  The Node B may send a MIMO transmission o one or more UEs using

nsm t

direct MIMO mapping, precoding, beamforming, etc. With divect MIMO mapping,
each data stream is mapped to a different transmit antenna.  With precoding, the data
R streants are multiphied with a precoding matrix and sent on virtual antennas formed with
the precoding matrix.  The precoding matrix may be a Hadamard matrix, a Fourter
matrix, or some other matrix. Each data stream is sent from all T transmit antennas with
precoding.  Precoding allows the total transmit power for each transmit antenna 1o be
used for data transmission regardless of the number of data streams being sent.
Precoding may also include spatial spreading, space-time scrambling, ete.  With
beamfonning, the data streams are multiplied with a beamforming matsix and steered
toward specific receive antennas, ¢.8.. at one or more LiEs,
{0041} For both SU-MIMG and MU-MIMO, a UE may recover its data streams
using various MIMO detection techniques such as linear minimem 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 time, estimates the



RR1 T-2M-M M =4 M1,1- MM MJ M MO 100381A. TxR

configuration nmeans T transmt antennas at the Node 13 and R receive
ant ennas atOAWiI¥634The six configurations in Table | nEFTHE2QUPHSH ed

as foll ows:
8

interference due to each recovered data stream, and cancels the interference prior to
recovering the next stream. SIC may improve the SNRs of data streams thal are
recoverad later. For SU-MIMO, a UE may be able to perform SIC for all data streams
sent in the MIMO transmission to thar UE. For MUMIMO, a UE may be able to
perform SIC for only the data streams sent to that UE, The MU-MIMO UE is typically
unabie to recover the data strearns sent 10 other UEs and would not be able to estimate
and cancel the interference due to these data streams. The MU-MIMO UE may thus
perfonn {a) MMSE detection to recover its data streams or (b) MMSE detection with
SIC {or MMSE-SIC) to suppress the interference from the data streams for that UE and

MMSE detection to suppresy the interference from the data sireams for the other UEs.

{0042} The system may support FEARQ, which may take the method of chase
combining, incremental redundancy, ete.  With HARQ, a {ransmitter sends a
transmission for a packet and may send one or more retransmissions until the packet is
decoded correctly by a receiver, or the maximum number of retransmissions has been
sent, or some other termination condition is encountered.  HARQ may improve
reltability of data transmission.
{0043] FIG. 3 shows an example HARQ transmission on the downlink. The Node
B processes packet A and wansmits the packet in trapsmission time interval (TTH Ty, A
TTi mav be of any duration and is typically dependent on the system design. For
example, a TTl may be | millisecond {ms), 2ms, 5 ms, 10 ms, or some other time
{ duration. A UE receives the transmussion, decodes packet A in error, and sends a
negabve acknowledgement (NAK}Y in T1T T2, The Node B receives the NAK and
retransmits packet A in TTH T3, The UE receives the retransmission, decodes packet A
based upon the origmal transmission and the retransmission. and sends a NAK in TT1
Ty when the packet is decoded in error. The Node B receives the NAK and relransmits
packet A again in TTI Ts. The UE receives the second retransmission, decodes packel
A based upon the original transmission and the two reiransmissions, and sends an
acknowledgement (ACK) in TTL T when the packet is decoded correctly. The Node B
then processes and transmits the next packet B in similar manner as packet A.
10044} An HARQ process refers 1o 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 after one or more subsequent

retransmissions.  {n FIG. 3, the HARQ process for packet A starts in T 1, and
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detection techniques such as linear m ninmum mean square error
zer o- f or ci ngaRhesinpealytly @ pint lotef dme nden denddR{anpenset 8rajl, vﬂeii dam
whi ch are kQPe‘Qﬂzsa tgﬂ‘ﬁh{?tégi. For SIC, the UP recovers one data stream
at a time, @estl e

{()046} FIG. 4A shows an example HARQ transmission for multiple (S> 1) data

streams with blanking, which is also referred to as blanking strategy. HARQ with
blanking refers to a scheme that starts HARQ processes at the same time and waits unti]
all of the ITARQ processes terminate before starling new HARQ processes.

00474 In the example shown in FIG. 4A, S HARQ processes are started in T T,
for § packets LA through SA for the S data streams. The first transmissions for these §

packefs are sent v TTI T\, Packel 1A is decoded in error, packet 2A is decoded

£

correctly, and so on, and packet SA is decoded in error. Data stream 2 1s then blanked,
and no transmissions are sent for dala siream 2 until the HARQ provesses for all other
data streams are terminated. The first retransmissions for packets TA, SA, and possibly
other packets ave sent in TTT Ty Packet 1A is soll decoded in error, and so on, and
packet SA is decoded comrecily. Data stream S is then blanked until all remaining
HARQ processes terminate.  The second retransmissions for packets 1A and possibly
other packets are sentin TTEFs. In this example, packet 1A and all pending packets are
decoded comrectly after the second retransmission, and their HARQ processes rerminate
in FT T S new HARQ processes are then started in TTY Ty for § new packets 1B

through S8, The first transmissions for these S new packets are sent in TT T,
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for packet Hagking daes rwtvﬂszeiffﬁi ohthedransisHpn a@spwes()fwh@:hé%e%@i}mr@@e@@s
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depends on the decodlng resu at the receiver. may be gEnt
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oA oo SR AR I AL B She S Bhnl L Py %0
NTTMO t ranmmi&&lo@mm Gireaes of aeﬁﬂbb@stﬂ]ﬁb@n ciannEcobéitigihsy el tigsthildupipd kmn
(T, R) fordue to blanking 1s small, then it may be desivable 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 Nade B scheduler desires to change one
ULz assigned to a given resource to another UE, keeping a single UE transmission.
10051} The Node B may dynamically schedule the UEs in the SU-MIMO and MU-
MIMO gronps based upon various factors such as sector capacity {which may favor

MU-MIMO), high peak throoghput (which may favor SU-MIMO), data requirements,
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interlace £, where f&{l . L} . one or more HARQ processes may be active for the SU-

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

10060} The tiEs in the MU-MIMO group may be served using HARQ interiaces
L.+1 through M. For example, HARQ interlace L +1 may be used for one set of MU-
MIMQ UEs, HARGQ interlace L+ 2 may be used for ancther set of MU-MIMO UEs,
and 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. Upto
M- Losets of MUMIMO UEs may be served with the M1, HARQ interfaces
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interl ace , to either Q.or . =MD,
0058171 6 " Eheieit o RO iR T Ehed SRrBR QRN foeab BN Pl
SLI -M N10 apdy IM%NHNE%@E@M&& fot BiHeR (8 saXxRaBrély lassiAR(this FURD iReese 1
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100601The UEs in the MJM NED group g be served using RA

interl aces fchedujing fQih*r‘UL&*jhl”l\lPefWﬁb’»r Mscahpie, UEHARG}HW‘@?’N@@ET%&W ohrdgta
be used for g one set af LEDin HBQAR, & d
for another set of M:NEND UF 2 YfZISndmso on, 12%1%%—12&% %hrcl‘aélrgr %ggmlt\ﬂ%d%@
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efficientty utilized Loss in throughput due to switching from one SU-MIMO UE to

another SU-MIMO UE may be reduced by (a) persistently serving a SU-MIMO UE as

{_ long as possible to reduce the number/frequency of switches and (b) using techniques
(e.g.. SICY that result in close termination times for the HARQ processes.
{00621 The system mayv 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 subcairters, which are also called tones, bins,
and s0 on. K may be any integer value, Each subcarrier may be modulated with data.
I general, modulation symbols are sent in the frequency domain with OFDM and in the
time domain with SC-FDM, With multiple subcarriers, the transmission resources may
be quantified by both time and freguency.
j0063} FIG. 7A shows a subcarrier structure 700 that may be used for data

transmission.  The K total subcarriers are assigned mdices of 1 through K. For
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started imedi ately for either (a) a UE currently assigned this HARQ
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[00611The al | ocation.of HARQ interlaces to the two groups and the use
of the VARCTPHLEIPadaS U POUEeEI-PE OacHe §r Bb S LUy B e gl o
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resource regllocation, for scheduling, for swtching between nu-kano
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used in M) MdMaissRud-forishib@n®s Reduner7 10 MR @ (ohd RELARYerd hiE &RRLedGAR O
transmt data using the rel eased resource w thout causin
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unaccept abl &5 nEeghf @ alides TrHabeame that atel wisfesnlyl digtbuted 2erpsst the K total
8U- MEMO gr oy, .iRY.sah s0:h8e&lifd ClightidX Hthli 28dre LSS 42 thr Yors
v L0 sul ¢ oA bnChROo ARGl SRR ikl 27 e LARY LRnY PR g,
reduced by $ety. perest Bt efdll, nchleyiubgunesy: Rrnp. BE+3s elcong as possi bl e
to reduce t punberifrequency of swtches and (b) ysing.t | ques
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processes. 4R0824Thas sy FIGNTHRY: Minkd bider GFhpegamalibEh oy e ntdh Preylidicon
Mul ti pl exi n% (01 TD114), Single-Carrier Frequency Division

Ml ti pl exi ngPa0SEIRYIPNFSPoBH I RsURtand OnsIRGECOR P BonABEREler igup-
techni ques. SO%E?M apge;SeERM RALLAIOBr tR&ASY §1§.gwi&ﬁMWSQF%sz;%P In ihis
I wni ¢ a tones,

mul tiple (K) orthogonal subcarriers, h are so ca_'lle
bi ns, and soomwie Kharby fragueany chnnelgere vdard Babh SSUbUSCH ped MgMIBED

nmodul ated w th data. .in general .. noduyl ati ¥ ols are sent . in the.
M ontoncy cibllo€ abif L OENEIE! anaRRIHAL SXIROLS BlBal Bl gt beliifly

mul tipl e sulieamringils, 8t trequenansiminadl AN3res cue akscatsyto hige UaVINIOI @duhy

both time and frequency. [0Q631FI G, shows a subcaryrier, structur
700t hat - ey KGR Fhentiaca t Phngil QRB o o figy WC Wb Rper dr
are assi gnegenenglicaesgiefp hal heauahidd anfatimbdibf frequency channels and any one of

£ the Q frequency channels.

{0067} In ote design, M HARQ hnterlaces are defined for each frequency channel.
The M HARQ interlaces for each frequency channel may be used for the UEs in the
group allocated thar frequency channel. Inthis design, the number of FHARQ interlaces
available for each group is dependent on the number of frequency channels allocated to
the group.

{0068} In another design, M HARQ interlaces are defined for all frequency channels
allocated 1o cach group. Each group has M HARQ interlaces, with the capacity of each
HARQ interlace being dependent on the number of frequency channels allocated to the
group. The M HARQ interfaces for each group may be used for the UEs in the group.
[0969] 1o general, any mumber of HARQ interiaces may be defined for each group

based upon the frequency channels allocated to that group. Each HARE interlace niay



simplicity, the follow ng description assunes that all K total
subcarriers are usable for transm ssion. For subcarrier structure
700, the Kvotwt/alosmubcarriers are arranged into Q subbaadEs20anerssdQ
may he any val ue. Each subband includes P consecutive subcarriers,
where K = P-Q . Thus, subband 1 includes subcarriers 1 through P.
subband 2 includes subcarriers | through 2P, and so on, and subband Q
i ncl udes subcarriers K P I through K (00641FI G 7B shows a
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interlaces are denié requency channels all ocated to each
group. Eachugprodip nvaberNif UBARO cielt mobmcklore winshiissive rempaect oyy 0 sbaghd
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allocated to rou ces fot
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interl aces be define pnthe fre 1GY 1y o
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usi ng MARC) interlaces available for that

up.
= resources may be allocated based apon the total loadings for the two groups. The

et

resource aflocation may also be based wvpon quality of service {QoS) asdfor other
requirements of the Us. The resource aliocation may also be based upon other critesia.
10072} 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 negessary. The
resource allocation may be performed whenever the groups are updated ov may be
performied independent of any group update.

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

U at the time of scheduling, at the start of & call, andior at other tme. TFor example, in
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frequency in one design, MHARQ interlaces are defined for each
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time. For exanBIe in schedullgg |nterval nal i ng may be
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at the UEto o estl tes or one
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dei nterl eav d decodes) the estimates, to aobtain
decoded pacg‘?é‘f’d" {]f(}?ﬁéjvpﬁ‘ck‘&“ S t@%?‘&} gﬁih‘dr?‘ﬁé’tnf’y""“tq‘réﬂdﬁﬁhé‘”ﬁ‘@ and
estimates tfewctind enker @RAE 0auses R G BlReRECKShindRdn SHPEMACTS! fuhBost
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data streams are not decoded correctly at the same time, which may be infrequent.
Close termination of the HAR( processes way also be obtained when other MIMOQ

detection technigues (e.g., zero-forcing) are used in combination with SIC.



[ 00751The Node B may concurrently send S packets on S data streans to
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singl e UE npyosPe Caiisl demeds asrecedbid Moallkcaieg auseni & o ReosR b apergt
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network entity. Users are classified into a plurality of groups comprising a first group



100821FI G 9 shows a process 900 for allocating transm ssion
resources to users/ UEs. Process 900 may be perforned by a Node 13: a
schedul er Wamdroivestone ot her network entity. Users arePCrASHif/hesp4
into a plurality of groups conprising a first group 18 and a second
group (block 912). The first group may isncl ude users to be schedul ed
i ndividually Thy NUM transm ssion, or SU NTlI MO users. The second
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transm ssi ogyd @kedihd ko MEMISA USRS, S The eyt Gr@BShkd GRNIICNsBRYo B8 scheduled
sem -static and may be based upon various criteria, as described
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users in ea E gQQUﬁ, data requirements of. gg_ sers in e QLOUE ,
total | oadi FHETESY Y TR P SRR S BRI 26 “'ﬁ% Houp ay
etc.., or apyata@akinatii@nNodhBROS incthee. I eaOLhESialibDARbIOR FBRY cBeprise
sem - statl C, Inforrratl on on the transm ssipon resources aJlocated to
each group HEJHeH® EEVIESH G EEWD LR bp %'H‘é?‘eiﬁrﬁbtﬁﬁ“b%fwﬁieéih@m|%E9‘é¥33
signaling, ehbroAdEaR SHRARREnay @ﬁs‘é Jsmlﬁsé ﬂ%@?r@@t‘im@sﬂ rdB¥rcdle Néefgsom(c‘
‘edch UE to facilitate feedback’ a Q, precoding matrices and

vectors, pref@eiadmsybbanddiuprof Wdtwnthfﬁ ofsesers ifLcash ShEp. Rl Fggrements of

t \ L f,
e B e e R L R ST

t ransm ssi opler, e@;oun;cesna»hd«momttbdeofo e'ﬁlmh tgnmlsrp eﬁkoeafumedmf«obu datmasiatic.
transm ssio f‘fort 3 Lﬁ?e{; §) g i‘% { ansm ssdt
resources nay bBEU %éa a% 1"‘%’(& 3‘&8 8Os ‘%Eac ‘%’n‘i“%% Pon:EoT
the downl i nkachNUN fr tas s 9N higye Dgres @ndlingd a0h@adtaar clisindihewf i Bl
group at a time usin the t ansmssmn esour al.located to the
first group™NENErYE P‘%hé iUSE Bheatly- e ’s’“é’iﬁ'i“t %e%ﬂt Ppi &I ug‘é?"é‘“‘fd“%‘ﬁb"“
second gr oupyBte@odi 1&%&”&&%@@1Eﬁ@ﬁ&ﬁbﬁst@nfkﬁﬁgufﬁﬁs atH:oeats@tksion
t he second group. HARQ with bl ank |nq be used for data

transni ssi offspEes Hay Seuvationrdiset silithe t“H@bf‘l piseser Buihe (Btor/og pgyond
HARQ Wi t hout,, used for data transm ssion for the

MU- MLMO use?é)gl’%o“twﬁ@g“sﬁ%ﬁ ggr oup (bl ock 920). 100851FIG 10 shows an
appar at us 10084F or Tak| woatissgnt reangesssgicsnied etgowbegom aJ@eﬁsd for data
'g‘?pg‘; g{lgg i‘%%%;mzsx on (tj}le ﬁ}fthtgtgi?%] {hg oro%lggg Iﬁ_glwﬁ@lgl{l%g%r%gl}l iCm scglrclé‘r s g%
{g_r__oup of  MJuENRY &&emiaak((mddm |u§3 nilﬂflﬁ}s;mmansl of dre @bt mm@o tmmmaswmn
transm ssion resources to the first and secon rougs gnndu geR

means for uSPRGCtHE Pralshrsyi R Tesdtiticdst SPF SEREdn® PomEUshen rféo“‘

allocated 10 the first group. MIMO transmission may be sent to multiple users i the

second group at a tinme using the transmission resowrces allocated to the second group.
HARQ with blanking may be used for data transmission for the SUMIMO users 1o the
first group (block 918). HARQ without bianking may be used for data transmission for
the MU-MIMO users in the second group (block 928).

{0085} FYG. 10 shows an apparatus 1000 for allocating transmission resources 10
users. Apparatus 1000 includes means for classitving users into a plorality of groups
comprising a first group of SU-MIMO users and a second group of MU-MIMO users
(module 1012), means for alocating transmission resources to the first and second

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



group for data transmission for the users in the group (block 1016),
means for using 11. ARQ with blanking for data transm ssion for the
SUATI MO usd¥? 200{/i0%3He first group (nodule 1018), and meBR¥USERTAIXg

. HARQ wi t hout bl anki ng for data transm ssion for the MJMLM users in
t he second group (nmodul e 1020). Modul esl®1012 to 1020 nmay conpri se
processors, electronics devices, hardware devices, electronics
conponents, logical circuits, nenories, etc., or any conbination

t hereof . 100804 FhiGlatd trasdwdwsomipniae esss thl0e gpepf Groved Of @‘i; paeatis B ukiy

a UE or a Node B) .fqor data, transm ssiqon"A det

whether thel PRG iv*'%gb%%* TG §414 TRPFRiSS g Bﬁ&htog{fﬂ“@% 68 *Eaﬂ@a L)
i ndi vi dual | ynddke MEND b aNSA &S iR GTARQ Sﬁﬁz@%i&&@:&lﬂfv@ﬁaﬂdS@h&nﬂsﬁ&i for
can be schedul ed together for M MO transm ssion (bl'ock 1112 An

assi gnment B MEaiEisseisie thessermdagomormaegiteal EPanktvielst bH13 t0gl 020 may
recei ved (blogck, s%]p]r%en%d— heei@c%:%aﬁ@%wt:&arﬁﬁz%%% 9«93; SQi‘éEtﬁ%?wacr{ﬁzponenw
selected fro ltf’n transmssion resources allocated to the group t

whi ch the H v&atml ongss. "Eerassitgnedny cansmtesitomeadfesour ces may
conprise at i nt n :
etc. The as gdloggyz d ??gn?ﬁ]agg} soa, eroke%ggﬂ(}(?}serlo?r%% fo(ilgeL %E!r @guiel Yo QR%Q@ )
t ransm ssi ofuraiatat desschossiohi Nk daiedbiesticplk inmide (letek ﬂﬂalIlB)as dSEELmO&IARQisrst

with blankin be used dat g t Sp SSLON i f the'HE,is in the
i rot o oup b gtusers Ko shpsimestn dABE o RATR gt on e o s8ed sioot
data transmysgi@d tat chin®ecldchedufed Botthe ﬁe@.@mlogcr@u@u(nbhq5mm2m) An
§0@871FI G 12 shows an apparatus 1200 at a UE or .a Node.

transni ssi ofSSTEBMCE! Bls BRISTASHAY ‘5{?%%‘3312[9’0d‘?‘ﬁé‘lﬂﬂﬁé‘é‘**ﬁ‘ééﬁﬁé“*?‘b?d (b](’d‘ it )
det er m ni ngﬂ’\‘@%tbﬁ%uit ﬂ%mhﬁ.&k}% ?e%élh%edrut Qi@ickil igh gfLOHﬂzsﬁafx&bw MWL&
users or a second group of MJMJ 10 users (nodule 1212), means for
recei vi ng anllepsgidgn Mw@ﬁ 11 PRieS rﬁ“séfi d?ﬂiﬁ‘sé&oﬁ he assisey tgagaission resources
transm ssio 4) . .eaiso de. SIS n
resour ces fgm(gp&g tger%ﬁérﬁ}sﬂgl on on '?Fie‘ g &:;PEI@&%L%S\ éﬁﬁé ?F 3’;*&\'9
1216), neansssfyped mussmmigpiddAR s rdlad Kondpid Unmdaiswmmams miowsitgnanidfor

t he HE t Cfi up.. l 21, HA
W Chout ot ahRiTkblask Thuln SR R S ok ol TR P SRR
group (nmodulg i 220k frivedslpasiotR 1218)end BRRrehemk ey pmoeessds data

el ectroni cs devices,, hardware devic el ectroni.¢cs conmponents,
| ogi cal ci r EaEssiRdhtieitds!s iafhe, w«%ﬁ oy RlgAbi ’rr'])ré)t‘l on t hereof .

[ 00881Ref er kigag; baglict 92 Ehdas . appRBbiE OROELLANOCLS SRBe B40r @Rt él{bmlbsson

schedul er 244 may classify UEs into SU-M MO and MJ VEMO g@v‘w{fs and

may al | ocat Ertarsis iRy 18800 edes treant fog deleigripigp svirser {srrsigned

andl or upli n oLLr QCAalL ol %
R R e

for the upl ik, Qonis ofck erecErBgess orssizaderind! oranswhedul exoBde iy data

al so schedul e U.i s ansm. n the(r X oL e

upl i nk and ?‘rgnbm'?‘?n Hmf{g‘g{hsm sllﬁf‘()dﬁ1 s rﬁgjslgsﬁ? S To ? %\g@é{éﬁ]ksaﬁpgfg%gﬁgb for

Controller/ ﬂm@q&ﬁﬁmraszﬁémnﬁmy v olheshder upmn (el e i 1 1a), mnpmmc&s susBR0

and/ or ot he ce cl assificat res ce a 0
gt The B R e ot R PrstoB ey s DS ERE 0 en SRS Ty
may perfor mpy eeesStol 108y RIK @ kyi BLREIARIQACRS 988 taQmilabRil the UE is in the
transnission on the downlink and/ or upli nk. 100891The t echni ques

descri bed héviendh grasp heoduipl lertht e\iowewé%iﬂa“s IRy EOPPERaIPE LS,
these t ecrm'c%@@&ué@%c@%%x ”PAL@%@ %@\ tq, r@u@f‘/ﬁ{c@ cdrh S RBRE et oSO T WS,

or a conbi nation thereo For a hardware 1 npl errentat|on

processing ummtswatwa_dﬂ@nlxet@%nata)nLIﬁEMy be inplenmented wt h| n one or
2201 AL, AT PSR S SIS (0L S
pr ogr amabl elakoiyi TEd éwbcHs-MIMO Be)l , MEININOpogrsammipiphe afjatate arrsaysion

resources to these groups for downlink andfor uplink transmission.  The resource

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



100901For a. firmmvare and/ or software inplenmentation, the techniques
may be inplenented with nodules (e.g., procedures, functions, and so
on) that peetwr/motie functions descri bed herein. The fPemnarte7/emsiior
software codes may be stored in a nenory (e.g., nmenory 242, 282x or
282y in FIG 2) and executed by a procemsor (e.g., processor 240,
280x or 280y). The menory may be inplenented wthin the processor or
external to the processor. 100911The previous description of' the

di scl osure jigcREQyidede toienatt @uaN%/RELIRR B sl dRcdule BBt mEP also
make or use the disclosure. Various nodifications to the disclosure
wi || be reatiibrdplepiar entdatotranadsioskyr feddgymlinkengdior uphmd aphenayerisied c
principles alyh

fepart | ng 1§ SR REndEilcls ke NEAREL UEE LOnRNPEharad Tt aRFoi ORI
di scl osure % nay ﬂeri’twemqbwe&o‘ﬂkfbaﬂdwnmfb@ wocesive Tex diptlesiiteser, itbedree
herei n but to be accorded the wdest ¢consi st ,
et pres it fwbarRERtareg BReta8Ey GEPRiARREh ety T pey
ext ent that p{'irhﬁmt @ﬁmb 3100 uddst' othsr yseeksbnfel daberatshessttat ai leddownlink
description fgf"l; cI ai s, such termi S i ntended to be inclusive in a
manner simf Ort“(? Phe term "conprising" as "conprising" is

i nterpretedjplen enpkay¥pdqds {@ﬂ&&ﬁ}&ﬂﬁéiﬁlh@ﬂ@'hg\d\@bﬁlnkﬁn,@bGk@th(ﬂlb mediks. For
CLAI M5 1. An apparatus conprisin at | east one
processor cBRFINu ke feshaiirdcrre be iBplsiPued Bnhidsar Besias, THRSE. aha
S...econd gr Oupcﬁniﬂ&atﬁb%%ﬁéwr‘t r?’%z £ Gkt 9 zﬁdﬂ@&lﬂg'tﬂ?g &Ltu%tpgt a Node B
g§oheduled|nd|V|dua y for multiple-input nultip out put MO)
transmi ssi oy, a t! hemséwmk@mmuqd Withen ot Wgﬂmseméwwm spegific b@t:s@ﬂﬂédmrtneéd
together fo @{H&ﬁ I r Si00.& S
al | ocat ed t{)'X eac d Llﬁp?%ﬁsﬁ (g% & &%ms g'(glmon 15! mim’ﬁ 9\%@'« (ﬁ%‘iﬁb{é’e
group, pr {M@nmbm tlhsect daterl §3.10BhH taeislommg&mnaﬂﬂmrmsfe sraps UiF za‘.'[n#\tsy
of hybrid aut onat ansni, ere
processor i 8C¢HRTT gﬁ?”gﬁ’ By Al 1?8&81‘%5 Ef‘AR%‘é‘é’%“%ﬁ%‘Oﬁ E“‘BF%&%‘*F% y’“&f
HARQ i nt erl ae@fontOuRRChs@hed Repdrfur @ttlxalﬂtdmﬁﬁﬁaodt@ugfwu&ﬁm11 agrch Emtisgion
the at | east one HARQ interlace allocated to each group for data
transmni ssi ofe¥8F the users in the group; and a nenory coupled to the
processor. 3490y 301 Therapparabiue s%fmﬁtlea!nmiévznr%ﬁﬁie'[}R {mniRIQCRES 96
is configured to classify users into a plurality of groups conpri'sing
the first ahepleuedeltwghouphies (eg pltveedumheftlagpwpa@slﬁsasbfm}cthai pgrior the
vvherelnthe Casle, Y. t s wtread
Fetr ansm so e FaRey sl AR aﬁ?iﬁ%‘f'm%‘*f e BB o sorpd i o
users in thmefionste. Jgrzmlmm anid, ZSG\@séS}yAR@EGm Phodtexbtuanking pfooessode ..

transm ssion Of or rt’t'lg u\%ﬁ Fjbﬁ t hgheslecon ]g VO%.IGDi.H s cite \-4%' 1i-!_hhe- o

appar atus of °¢° P vk he S oRgEd Y 1% B)(I)W(i PSP JoRrgeRse

L ransm ssi ogr Wiehal ¢k Prwgssse hedul ed users in the first group.
(0091} The previous description of the disclosure is provided to enable any person
skilled in the art fo make or use the disclosure. Vartous modifications to the disclosure
will be readily apparent o those skilled in the art, and the generic principles defined
herein may be applied to other variations withoul departing frowm the spint or scope of
the disclosure. Thus, the disclosure is not intended to be limited to the examples
described herein but is to be accorded the widest scope consistent with the principles
and novel features disclosed herein. Furthermore, o the extent that the term “Includes”
is used 1n either the detasled description or the clatms, such ferm is infended to be
inclusive in a mannel sinitlar to the term “comprising” as “comprising” is interpresed

when emploved as a transitional word in a claim.



5. The apparatus of claim 1, wherein the transm ssion resources
conprises a plurality of frequency chanrmdl s, and wherein the
processor is configured to allocate at | east one of the plurality of
frequency channels to each of the first and second groups, and to use
the at | east one frequency channel ht to each group for data
transm ssion for the users in the gr EMX 6. The appar at us
of claim1, wherein the transm ssion resources conprises tine
frequency resources, and wherein the processor is configured to
allocate the tinke freguapgyatiesaipgssgto the first and second groups,

and to use the the frequency resources aIIocated to each group for
dat a transni ssi off [f35F ORHBIQFEEPE Coigurel gy Wlpsate transmissipn repaless da fast pad

of claim1,suwher 'oﬂ §9Pusf?:§§)%‘55? gfo%gqg&{l&gg ugéjrstté) b@ls\lzlge(&ﬁfeg 11:155@1dua11y for
transni ssi on resources to the t and secdnd groups based upon
nunber of useltipla- mpetamhltgﬂ@umxput (MIMO) &anshmisgppahatetond eoqip ichding users
at | east on roc ed_t ocate transn155|on resour ces,
to first an a?eéﬁ% getE@eﬁ%WQ FIARSIRISHOTY (A0 1R PSFdihe Jransgpssion
to be sc hquﬁ(ﬁﬁ’cés'lﬂb&dté’d‘ﬁ)l da¥h Eﬁfup'ﬂﬁl ddtPhBrdn P W litd RER- RS, %110 D,
(MM transm ssion, the second group including users that ca b
schedul ed t oget hehergior th] MDstissgnTesguroes campriteoa yderatifye of rhahlsalnasmnmm

i chegr odsrarotission fARREN iR 8HBe fla EB A SRR af co e rOitBese

the transm83éRNoResOUEGRSalig c;mARQr BiterRbek SRGON A eHOMRE aRPSREnd PR,
nunber of users in _each group wherein the processor is

confi gur ed a6 tp 858 1h6é‘él5‘é3ttq1\7@ HA‘PA%QSW%@W)@QC@@@G@ each group fe dpiartsamsmisdion

second grougsy users in the first or second group
exceeds a ﬂﬁr%gﬁm g?nﬂggﬁgﬁ%e&%ry coupled to the processor. 9.

An appar at us conpmesiongcoupled toalie preaskorone processor configured to
al |l ocate transmi ssion resources to first and second groups of users,
the first group including users to be schedul ed individually for

mul tiple-input mul tiphg: gubpidls AR 1 I RRSASS 1‘8@65@{%(:5% es o QHRify

i ncl udi ng users that can be schedul ed together sn155|on
and to use ushes inoarEwiabti oigrogsownpesinglthofst e scoorsdglvugs.oup for
data transmi ssion for the users in the group, wherein the
processor is configured to allocate the transm ssion resources to the

first and second.groupg Qﬂﬁ@ﬁuyBP@laﬂﬂnpe‘fvh&famuﬁl%r;ﬁoéé&s&aﬁrbogl'ﬁ%%@d BNeke
wherein the processor is configured to reallocate the transm Ssion

resour ces thybrideaufomaic wiidnyrissnd (HARIPswith ki fyedatptravgeisgon for the
the first 994k, %‘dﬁlsp %mug " o%ge H%%(f w1t%outhb%axﬁ<e1n OPOI dg{a tlfglsmlssmn for the

exceed a threshol
users in the second group.

4, The apparatus of claim 3, wherein the processor is configured to blank

transmission when changing scheduled users in the first group.

5. 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 fiequency chamnels to each of the first and second groups,
and to use the at least one frequency channel allocated to each group for data

transmission for the users in the group.



a nmenory coupled to the processor. 23 10. The apparatus of
claim1, wherein the processor is confidgdred to allocate the

transm ssion resources to the first and second groups based upon data
requirenents of the users in each group. 11. The apparatus of
claiml1, wherein:the i

£ransm Ssion r 6260ur Ce’gﬁ ¢ %ﬁ)sdﬁa%sf b§01§1%ﬁ Q’H&% 51118 tgg%rgfs?%n res(ﬁ)u}.ce(s) r%omprlses
t ot al | oaditige Gfeqtdrey ussiusces Nartdhehéreinsthe @[(m&ssoansicdrﬁig@ked m)azdloﬂge(llﬁe time
the users in the second grou An appar atus conpri sing

12.
at | east one*PFBOLESEIT ED 9 |‘?€% fg sl scrad @reuRsy A P SWE GRS rtE8G dregegcy
to first andssRGR r&ﬂo&ﬁ&yﬁsea% l-b%%rfév détyﬁaﬁsh{l%orgfo?ﬂ% sAf 1H‘iilﬁer1%0{fl§er S

to be schedul ed i ndividuall y mul t1 ple-1nput nultiple-output

(M M) transm ssion, the second group |nclud|ng users that can be
schedul ed toget her f TISS to use the t ans kﬂgkﬁn
resources al located t e@%ﬁr ?s ﬁ3¥Eﬁ %FW ﬁf%%?%ﬁcP SRt ate

in the groupe tlansmlsswl\{\/(’c%bﬁi'c@s {oBe Frdt ARALERAI Rlouph PRSI iHRh HnfES OtHiL RSN
to the first and second groups is sem-staticC; and a nenory coupl ed

to the prociskeroup. 13. An apparatus conpri sing: at | east
one processor configured to allocate transm ssion resources to first
and second groups of users, the first group including users to be
schedul ed |nd|V|$uaILanﬁppmmmgb@ﬁb@mhgput mul ti pl e-out put (M MO
transm ssion, the second group including users that can be schedul ed
toget her for M MbI¢ashABHPESESAL camteuresl Gstlocns tranamisgiosseemrees do diryg agd

al I ocated ts%c@\ﬂi%]e?]%so uJePsr ek Ffu?l@%ﬁ@lﬁ(fi g QlSEtlg)E[(f bOScrbaled 1f1(ﬂv1d@1§ﬂy for

group, processo o0 convey

user in th enﬁlitipket—ingnnupltlpm‘-mntp’&tt (MﬂM@j trhisiissiois Tho Becoas @uiupeiscluding users
all ocated tp the fir up o nd to .convey to each user in

t he second 5? ot ?%Féﬁﬂﬂ%ﬁ&ﬁgﬁgeﬁ SVBYFFDF%%% riddstoatseobg ttgsmigsion

the second 1€§c91%s‘ﬂfloéh‘%&f1%ea@l'ﬂgro% ma/n&gﬁﬂés% fomﬁeh%egnﬁgﬁéggegp
14. The apparatus of claim1, thFEIn t he processor iIs con red to

transmt data t Mhdﬁ@nah@pmccssoeamnﬁgmaé tagilongtet the ttananseios sésonrces to the
resources aflnl O3 segontdogrglrf}% tased! Ep'on number of users in each group, and
wherein the processor is configured to reallocate the transmission resources to
the first and second groups if the number of users in the first or second group exceeds a
threshoeld; and

a memory coupled to the processor.

9. An apparatus comprising:

at least one processor configured to allocate transmission resources to first and
second groups of users, the first group including users to be scheduled individually for
multiple-input multiple-output (MIMO) transmission, the second group including users
that can be scheduled together for MIMO transmission, and to use the transmission
resources allocated to each group for data transmission for the users in the group,

wherein the processor is configured to allocate the transmission resources to the
first and second groups based upon number of users in each group, and

wherein the processor is configured to reallocate the transmission resources to
the first and second groups if the number of users in the first group and the number of
users in the second group both exceed a threshold; and

a memory coupled to the processor.



24 15. The apparatus of claim1, wherein the processor is
configured to receive data fromthe userX in each group via the
transm ssion resources allocated to the group. 16. The
apparatus of claiml, wherein the processor is configured to send

M MO transm ssion to one user in the first group at a tine using the
transm ssion resources allocated to the first group, and to send M MO
transm ssion to 1ol tipheapparsiss oitldiRe] Seepad (& fYPebr i@cbhﬁgmeétdﬁﬂiocate
the transnission resources allocated to the second group.

A et hod cofpiiagsmigsion resourceg fq Bedtrhirpdtseeonsherespsobasee spor date lccnmemen‘ts
first and s f.users, the first group including users to
be schedul e Ré]gs \%3‘%@ 3101“ rrul tiple-input multiple-output (MM
transm ssion, the second group including users that can be schedul ed

together for M tr sm ssi on, wherein the transm ssion

resour ces Conpri ‘iﬁpéla}ﬁtt‘yﬁ ‘BCfCI‘H?’o]r |Vﬂleé‘ilf1(§1FFaP1i0€esls@’t isgABRAEYSd fnallocate
(HARQ i ntgpl %ﬁs?msé’i&‘?{e%b&cw% @b k*? fn&‘g qtuﬁa ’Bé@gﬁ ﬁ%;t&ﬁ%&d{ 8{5the
conprises allocating at |east one o alifty o Interlaces

to each of ushe 1ﬁ|thesiﬁ1sagmupen©nﬂalgommp§of thmdsenhmthe Redohé gugipng t he
transm ssi on resources conprises using the at | east one HARQ
interlace allocated to each group for data transm ssion for the users
in the group; anth  Anapsdrfds tOBphidiANSM ssion resources al located to
each group for data transm ssion ]fj ‘he users in the group.

18. The nethod oft ledshipng pfocessar pmﬁgmmralkxcmtg tiansmlssmmsmcglrmbo ifolst and

For the usereoThePHES b et oty slzia ThaIBe ragedy s PE st B AT oo

dat a transmsSibRrinber mhﬁ!@)ld@@tﬁﬁt GMIMO?’[@M@QOQ&Q@ Qecond group ﬂagludl-ﬁﬁehsms
met hod of claim 17, wherein the allocating the transm ssion resources

conpri ses dhtloga b gchierled rtaaathersir VB Bupsswssion aletof isesthe drpsmission
second groypg, bas %ﬁo&h?é)cptorélégpg u%ffmuéa% ﬁal H} ?S?D(i'rfog Gheblpsbl <48 tﬂ% , grou
o In t

I’EC]UII’EITEI'I'[S of the users In rou
in each group, orhaciaahdalh@dktionof ha’[sﬁﬁismn resources to the first and second groups is

semi-static; and

a memory coupled to the processor.

13.  An apparatus comprising:

at least one processor configured to allocate transmission resources to first and
second groups of users, the first group including users to be scheduled individually for
multiple-input multiple-output (MIMO) transmission, the second group including users
that can be scheduled together for MIMO transmission, and to use the transmission
resources allocated to each group for data transmission for the users in the group,

wherein the processor is configured to convey to each user in the first group
information of transmission resources allocated to the first group of users, and to convey
to each user in the second group information of transmission resources allocated to the
second group of users; and

a memory coupled to the processor.

14. The apparatus of claim 1, wherein the processor is configured to transmit

data to the users in each group using the transmission resources allocated to the group.



25 20. An apparatus conpri si ng: means for allocating

transm ssion resources to first and secddd groups of users, the first
group including users to be scheduled individually for nultiple-input
mul ti pl e-out put (MM transm ssion, the second group including users

t hat can be schedul ed.t oget her f.or .M transm ssion, . wher ei n.

t he transnissionﬂﬁesgﬂﬁﬁ §a@%ﬁﬁﬂﬁ§@“hk%$ﬁ?gPﬁg§PHFeﬁﬁbFﬁEnggP%ﬂg??%ﬁ“@
retransm ssda@nfroHARQIsdrintdabiReffp Wk @ilaRsth 36 oNBaBErcb il Rate@ta tidoup.
the transm ssion resources conprises neans for allocating at |east

one of the plurality of HARQ interlaces to each of the first and
second groups, ajd wheel f.or, i: 1S, S S

resources conpri 1rsbgs rrezfn%ﬂjta%lr?&ug? gfgaﬁ?hlé “élj{&’lflggg(% Bgoﬁégsag%c@m@??dagoesmd
al | ocat ed tMIM&C hragmougiof as cthatset famsntissiggoud ar atthree wSEIESthe Nrdnb@ission
group; and _ i ans for _using the transm ssion resources allocated
to each grdGPHEs gﬁﬁf?’é@‘{ fosthe %Il%ts%‘%‘ﬂ% 8t ¢ FFéldfMBY@ FFSEHIGY Gupltiple, users
The appar atiysnOfecohisid30at § HENBI %ra_h%ﬁﬁlbn res,omce?%?@%é{cg{o e 'sB&nd

hybrid automatic retransm ssion ( w t h bl anki ng

transm ssi a@giofipr the users in the first group; and means for

usi ng HARQ wi t hout bl anking for data transm ssion for the users in

t he second group. 22. The apparatus of claim20, wherein the

means for allocating AhethdPanipr&ion resources conprises means for
allocating the transm ssion resources to the first and second groups
based upon nunmbeflogftingsepusmigsieredsogicoupy fhnad seeundr goeps of ofers,Hbe first

users in e?ﬁp}@ 'il%llll?diné L& té%%dsl ﬁ&lu?gd }nlafvialusa rgrsr%)lr IR @E-i%ﬁurﬁﬂlg%[e—&nput

. . 1
conbi nati o reo apparat us ¢ resin

processor QOMIMQ@Vr@ehniiSsisigaRd YeRoad caRDi iGEITBIAL 1OErs thARSATHE SLIRduled together
resources for_a user equipnment (UE) selected fromtransn ssion
resources aPf NHM@gapsnigsipnr st group or a second group, the first

group including : i : S (U =he A NndE v I .
Por il 11 pl e- 1 npneran e PIRBE i RRbiekd) O Rce LS B BV U shpmacic
group i ncl udiragniissort IAARCYNinelasesh edickednl thoglodming fthe thMnbission resources

transm ssi on. and tP use the assi 89(—;{%I§raﬂsm j_zé}g@ iEﬂ?S-OW ces for data
t ransni ssi dRMPEE alaraing ¢ ledipnedl the Riwality of rinterlgges to each of the first
and second groups, and wherein the using the transmission resources comprises using
the at least one HARQ interlace allocated to each group for data transmission for the
users in the group; and
using the transmission resources allocated to each group for data transmission

for the users in the group.

18.  The method of claim 17, further comprising:

using hybrid automatic retransmission (HARQ) with blanking for data
transmission for the users in the first group; and

using HARQ without blanking for data transmission for the users in the second

group.

19. The method of claim 17, wherein the allocating the transmission
resources comprises allocating the transmission resources to the first and second groups
based upon number of users in each group, data requirements of the users in each group,

total loading of the users in each group, or a combination thereof.



24. The apparatus of claim 23, wherein the processor is configured to
determ ne whether the UE is assigned to 25he first group or the second
group, and wherein the assigned transm ssion resources are sel ected
fromthe transm ssion resources allocated to the group to which the

UE i s assigned. 0 A 25. Tthe alggar.at_us of claim 23, wherein the

assi gned transmi &&i on P ERIFEESORBINPS se at | east one hybrid

automatic retranggssopalldddMRArahdhigsibReRosRES &S Bt BEPRBnP otk ol Yisers,
of HARQ interl aces al|ocated to the group to which the UE is _
assi gned. the first grgup mglidigousers @Pechedudgdinddiduge fei muttinte-tpst grbiple-
transm ssi o I: t_one. e nne

sel oot ed fronys BPRFST HEOMBRAE B sk R0 an LS Bty BATTRR b gsteduted
group to whiogkthédfer MEM® trasshigsied. 27. The apparatus of claim

23, wherein the \Ejl(lo_c,es or is configured to determ ne feedback | _
i nformati on baseti"JRANt e BESTHITHRINTCSOFCET SAERTIES P oluiES0aF dwbrid gytpneasic

send the feegdhagksdidt % e BALL \ORterlaces, whefdn thk gﬁﬁﬁ)soﬁﬁ‘%lfé%atﬂ{gcﬁﬁe%ﬂfs&?ﬂsiom

wherein the processor 'is configured to use rid aut omat
retransn ssisnr¢asARDpdes hmbdrsnkirnglldeetingl at dedst aomend s sho plurhlityhef BRARQ

isin the first group, and t se, HARQ wi t hout bl anking for data .
transnissi olﬁ{ei?'?c%htg f%ﬁh ng?engﬁsﬁén% é??gf%i g@‘?"é’a’p?‘ndbw erem t%‘@.m%nisrg?lh%“g the
conpri si Ng:transmissidnCRBbMLED cANpASS | BB Wor Ysine! MBS 1884t Whe! BARYS GRSrlace
for a user equi pnent éUE) sel ected fromtransm ssion resources

al | ocat ed tadlogated faseachesup lor dala srownidsign Guphe nsves iniths groyppaml

i ncluding UEs to_be schedul ed indivi.dually for | tiple-input )
mul ti pl e- out put TWI trar sﬁnlestgim Irlll,lssf%el%%%(g?ﬁd 553?"6‘% }ongarcﬁdgrﬁap s data
that can berfehedionefdr thegstler tfe@ioly. MO transm ssion; and using the

assigned transm ssion resources for data transm ssion. 30. The
nmet hod of claim 29, wherein the receiving an assi gnnent of

transm ssi on respurces, C ise el ECEI Vi an assi gnnent of
at | east one hy?r)Ll'd ggl%eoﬁpfag%rogtc%aﬁ%szr?f guslfhggg?lﬁkggg interl ace

sel ected from a meansdbi tsynghydrRQIéMAtRY leaaesisdidbro@IARQ) xatht anl@i O data
to which the UE is assi %ned. . 31. The nethod of claim 29,

further corffFQisspn for the usersimtedifsfgretmaPdnmt i ¢ retransmi ssi on

( :'IQEQ) \ginfjh bl ankkAg bPhsid@ ek HaREITuE Dle@Rinel fol N&ta WRnkSidsidnt BE ulel dsils in
J P the second group.

22. The apparatus of claim 20, wherein the means for allocating the
transmission resources comprises means for allocating the transmission resources to the
first and second groups based upon number of users in each group, data requirements of
the users in each group, total loading of the users in each group, or a combination

thereof.

23.  Anapparatus comprising:

a processor configured to receive an assignment of transmission resources for a
user equipment (UE) selected from transmission resources allocated to a first group or a
second group, the first group including user equipments (UEs) to be scheduled
individually for multiple-input multiple-output (MIMQ) transmission, the second group
including UEs that can be scheduled together for MIMO transmission, and to use the
assigned transmission resources for data transmission; and

a memory coupled to the processor.



usi ng HARQ wi t hout bl anking for data transmssion if the UEis in the
second group. 32. An apparatus conpri si ng: means for receiving
an assi gnnment of transm ssion resources for a user equi pnent (UE)

sel ected fromtransm ssion resources allocated to a first group or a
second group, the first group including UEs to be schedul ed
individually for multiple-input nmultiple-output (MM transm ssion,

the second groumd ncl-pdi ngyd/Ess tdiatiafa nZBEewﬁé}Qﬁd Hleedrdcegst ne rqo%ﬁ bured to

M MO transm ssion; and nmeahs for using the assigned transm ssi

resour ces fdsterdiinea whethas theditons assigned t83the st appar at s efcond giron3 2ind
wherein the means for receivying an assignment of transpi ssion .
resour ces cOnprfs e aSSIgneﬁegﬁgg?ﬁﬁlo?e@é‘gﬂF‘?‘?g% Sﬁ%"%’ieanﬁ]@% thy tgnsmission
| east one hybyurebsauban@d iothé gidupns Whseh RO UEHARGI At er | ace sel ected
froma plurality of HARQ interlaces allocated to the group to which

the UE i s assigned. 34. The apparatus of claim 32, further

conpri si ng: a f i Dr i omatic retransm ssion
(HAW\II%Q) wi t h bl anki ng ot %&gth zﬁ{](rgfaﬂél%{ 2gl ‘gﬁéllgm%éssﬂ@eldslﬁnﬁmtl%éonf’ie?os”tmes
group; and compriserealesstfone hybiid guthWR@: véttahatissioh AHKIRT ihRElackadetected from a

ransm ssion if t UE is in the second group. . ] )
transm s P ura[ity oq’%-lARQ interlaces a?locate(? to thg grou% to which the UE is assigned.

26.  The apparatus of claim 23, wherein the assigned transmission resources
comprise at least one frequency channel selected from a plurality of frequency channels

allocated to the group to which the UE is assigned.

27.  The apparatus of claim 23, wherein the processor is configured to
determine feedback information based on the assignment of transmission resources, and

{0 send the feedback information.

28.  The apparatus of claim 23, wherein the processor is configured to use
hybrid automatic retransmission (HARQ) with blanking for data transmission if the UE
is in the first group, and to use HARQ without blanking for data transmission if the UE

is in the second group.

29. A method comprising:

receiving an assignment of transmission resources for a user equipment (UE)
selected from transmission resources allocated to a first group or a second group, the
first group including UEs to be scheduled individually for multiple-input multiple-
output (MIMO) transmission, the second group including UEs that can be scheduled
together for MIMO transmission; and

using the assigned transmission resources for data transmission.

30.  The method of claim 29, wherein the receiving an assignment of

transmission resources comprises
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receiving an assignment of at least one hybrid automatic retransmission (IIARQ)
interlace selected from a plurality of HARQ interlaces allocated to the group to which

the UE is assigned.

31.  The method of claim 29, further comprising:

using hybrid automatic retransmission (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.

32.  An apparatus comprising:

means for receiving an assignment of (ransmission resources for a user
equipment (UE) selected from transmission resources allocated to a first group or a
second group, the first group including UEs to be scheduled individually for multiple-
input multiple-output (MIMO) transmission, the second group including UEs that can
be scheduled together for MIMO transmission; and

means for using the assigned transmission resources for data transmission.

33. The apparatus of claim 32, wherein the means for receiving an
assignment of transmission resources comprises

means for receiving an assignment of at least one hybrid automatic
retransmission (HARQ) interlace selected from a plurality of HARQ interlaces allocated

to the group to which the UE is assigned.

34.  The apparatus of claim 32, further comprising:

means for using hybrid automatic retransmission (HARQ) with blanking for data
transmission if the UE is in the first group; and

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

the second group.



