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provi sional application Serial No. 60/765,287, filed on February 2,
2006, and entitled AN APPARATUS AND METHOD HYBRI D AUTOVATI C REPEAT
REQUEST. The entirety of this application is incorporated herein by
reference. BACKGROUND L Field [0002] The foll ow ng description

rel ates generally to wireless comunications, and nore particularly
to schenmes for providing assignnments of! resources. H Backgr ound
[0003) Wrel ess comuni cation systens have becone a preval ent neans
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as cellular tel ephones has lead to an increase in demands on
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comuni cation network (e.g., enploying frequency, tine, and code .
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for broadgagl, diub eAfiratcAMl ot byRifeRREe Ser Vi ces, wherein a data
streamis stream of data that can be of independent reception

interest to a nobile terminal. A nobile termnal within the coverage
area of that base station can be ghieGROIEND N receiving one, nore
than one or all the data streans carried by the conposite stream

Li kewi se,J.a noBielde termnal can transnit data to the base station or

anot her %Bbi}e ter m[‘nglfollowing description relates generally to wireless communications,

and more particularly to schemes for providing assignments of resources.

II. Background

[0003] Wireless communication systems have become a prevalent means by
which majority of people worldwide have come to communicate. Wireless
communication devices have become smaller and more powerful in order to meet
consumer needs, improve portability and convenience. The increase in processing
power in mobilc devices such as cellular telephones has lcad to an incrcasc in demands
on wireless network transmission systems.

[0004] A typical wireless communication network (e.g., employing frequency,
time, and code division techniques) includes one or more base stations that provide a
coverage area and one or more mobile (e.g., wireless) terminals that can transmit and
receive data within the coverage area. A typical base station can concurfenﬂy transmit
multiple data streams for broadcast, multicast, and/or unicast services, wherein a data
stream is a stream of data that can be of independent reception interest to a mobile
terminal. A mobile terminal within the coverage area of that base station can be
interested in receiving one, more than one or all the data streams carried by the
composite stream. Likewise, a mobile terminal can transmit data to the base station or

another mobile terminal.
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acknow edgnment (ACK) indicates to the transmtter that the previous
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for a new packet transm ssion. A negative acknow edgnent (NAK), on
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are combined to create a emgle packet w1th more reliable constituent symbols.

[0007] There are two primafy ways of manners for performing HARQ in
communication systems: synchronous and asynchronous. To reduce signaling overhead
for assignments of resources, the system may employ “synchronous HARQ” and
provide support for “sticky” assignments. With synchronous HARQ, the resources for
successive retransmissions are not independently scheduled, but rather are allocated for
all retransmissions associated with a packet. For example, an assignment of a set of hop-
ports applies to one interlace. Assignments on different interlaces are independent, and
an acccss terminal may be given resources on multiple interlaces. For an asynchronous
HARQ, the resources are independently scheduled; generally, a new assignmentis sent
for each resource. Each technique has certain advantages. Most systems today use either
synchronous or asynchronous HARQ for assignment of resources. A need exist for a
single communication system that would benefit from being able to choose the type of

HARQ on an assignment-by-assignment basis.
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presents a sinplified summary of one or nore aspects in order to
provi de a basic understandi ng of such aspects. This summary is not an
ext ensi ve overview of all contenplated aspects, and is intended to
neither identify key or critical elenents of all aspects nor
delineate the scope of any or all aspects. Its sole purpose is to
present some concepts of one or nore aspects in a sinplified form as
a prelude to the nore detailed description that is presented later.

[ 0009] In accordance an aspect, a mg’ Ead g; iéSi ng FlI ARQ assi gnnent,
conprising: determning if a synchr or an asynchronous HARQ
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assignment is, provided using the synchronous or an asynchronous
HARQ assi Bified todheapre detaidecideseripfen thetl triveseateddaisact , a nmet hod of
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grant; and determning if the resource assignne a synchronous
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aspects conprise the features hereina 1
par t i cul avbgthssthatrespurenassignmentisairavided using thossmohiongusHARQ pt kon

and the a%%ﬁﬁﬂ) drap %mt‘&{tt i detail certain illustrative

aspects of “the She or %g?e specﬁgb&#%ese aspects are indicative,

however, HE018Lt a fdwacdorddrse warmispens, amcarparatusior obing FEAROI ascigpirest, of

various aspegt. A th descﬂrfgl' Qﬁ aspects ,are

i nt ended T §ﬁ%@%@¥%ﬁﬁo§%@%&¥lﬁ%ﬁ?g syncehronoub qz or dnasynchronous HARQ
assignment scheme should be used for providing a resource assignment; and means for

| indicating whether the resource assignment is provided using the synchronous HARQ or
an asynchronous HARQ assignment scheme.

[0011] In accordance an aspect, a method of using HARQ assignment,
comprising: receiving a resource assignment grant; and determining if the resource
assignment uses-a synchronous HARQ or an asynchronous HARQ ‘assignment scheme.
[0012] To the 'accomplishmcnt of the forcgoing and rclated cnds, the onc or
‘more aspects comprise the features hereinafter fully described and particularly pointed
out in the claims. The following description and the annexed drawings set forth in
detail certain illustrative aspects of the one or more aspects. These aspects are
indicative, however, of but a fow of the various ways in which the principles of various
aspects may be employed and the described aspects are intended to include all such

aspects and their equivalents.
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BRI EF DESG Kolzfebb/#F THE DRAWNGS [0013] FIG 1 is an il pbgsikstolpéisss
an exanpl e systemthat effectuates optimal downlink transm ssion In
a wreless comunication environnent: [0014] FIG 2 is an
illustration of an exanpl e nethodology that facilitates a type of
system enpl oyed by an access point in a wirel ess conmuni cations
system [0015] FIG 3 is an illustration of an exanple nethodol ogy
that facilitates a type of system enployed by an access termnal in
a W reless comunications system [0016]"FIG 4 is an illustration of
a wreless comunication systemin accordance with various aspects
set forth herein [0017]
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[0019] FIG. 7 illustrates a system that provides for processing reverse link

communications at a non-serving sector of a terminal in accordance with one or more
aspects presented herein.
[0020] FIG. 8 is an illustration of a wireless communication environment that

can be employed in conjunction with the various systems and methods described herein.

DETAILED DESCRIPTION

[0021] | Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of onc or morc cmbodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

. diagram form in order to facilitate describing one or -more embodiments.
[0022] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.

- For example, a component may be, but is not limited to being, a process running on a



and the like are intended to refer to a conputer-related. entity,

ei ther ha | rmnar e, a conbination of hardware an

sof tware, or é@? ﬁg%e I n execution. For exanple, a conp%ggﬁ%&ﬁ@@ﬁ%g,
but is not Iimted to being, a process running on a WO 2007/092771
PCT/ US2007/ 061543 5 processor, a processor, an object, an
executable, a thread of execution, a program and/or a conputer. By
way of illustration, both an application running on a conputing

devi ce and the conputing device can be a conponent. One or nore
conponents can reside within a processand/or thread of execution
and a conponent may be | ocalized on one conputer and/or distributed
between two or nore conputers. In addition, these conponents can
execut e f PEPREVERE] DRPCESRD FRabiGcbrdapreutaila) 2 thead ofexeartianu e peegram,
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enbodi nmen | 0. ' 1 th. 3 mobile device.
A mobi 1 o Ga Qaie S RSt bl GRS Rl Vi ot ek
subscr i bestregtares storedrifisirdom. Skhwtdomponemb inay, conemphieatstbgtwanof Ibedané/or
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communi cation devi Ce,
(UE). A mbbg) datddidne eneregmpenant tetblavtizg with|agpthen eomponed fxlh R%s] system,

t el ephone -,-6@ LQn I nitiation Protocol %Sjﬂ%g hone, a_w reless _
| ocal | oo;t)hb%z %Sb@?ea B OTECRSY & (.I)lﬁgﬂorgi"’ﬁ T QB’% eﬁﬁ‘fﬂh(ci‘s%ﬁi)b?’ sigms by
handhel d seyiof¢hehsignaly wi rel ess connection capability, conputing
device, o ?er praocessing device cqonnected to . a .wiJreless nodem,
Mor eover h\’/(%tr3 ous e e%%iesvaé?oé‘s (?Eg’&gf%%lﬁs ﬁ’éer%ﬁsﬁﬂ?‘?ﬁ{%‘?iﬁé% £otyction
Wi th a baséthstmbbididevichasansbitd devivetay ab® BH dalled adyéion, GEUEBMBrGRk Ng
W th nnbitqy dgvi%gis) a ﬂ'ng¥ al so be referred to as an access
poi nt, No&*8*°%r® HB’E & TIPRY P NG SYPOI IR, TNRY e RABHD AL AECP U S
aspect s oferfné@il UisesteH@ieil,| tBeRinhE fgielesB By el FHRloR R V18 Cusds ageniBisbod,
apparatus, ar article of naQH% cture using standard
device, or user equipment ? A mobile device may be a cellular telephone, a
cordless telephone, a Session Initiation Protocol (S1P) phone, a wireless local loop
(WLL) station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, computing device, or other processing device connected to a
wireless modem. Moreover, various embodiments are described herein in connection
with a basc station. A basc station may be utilized for communicating with mobilc
device(s) and may also be referred to as an access point, Node B, or some other
terminology.
[0024) Moreover, various aspects or features described herein may be
implemented as a method, apparatus, or article of manufacturc using standard
programming and/or engineering techniques. The term "article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, niagnetic
strips, efc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, ezc.).

Additionally, various storage media described herein can represent one or more devices



progranm ng and/ or engi neering techni ques. The term"article of

manuf actu%zmm%lﬁ?? herein is intended to enconpass a CREP LS 7/061543
program accessi bl'e Trom any conputer- readabl e device, carrier, or
medi a. For exanple, conputer-readable nmedia can include but are not
limted to nagnetic storage devices (e.g., hard disk, floppy disk,
magnetic strips, etc.), optical disks (e.g., conpact disk (CD),
digital versatile disk (DVD), etc.), smart cards, and flash nenory
devices (e.g., EPROVM card, stick, key drive, etc.). Additionally,
vari ous storage nedi a descri bed herein can represent one or nore
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P estimate of downlink channel conditions, and subscriber data. It is also to be

appreciated that the base station 102 can determine a percentage of high speed versus
low speed users, store subscriber data and information related to mobile device
capabilitics. Such capabilitics of basc station 102 can further allow optimization
component 108 to choose the optimal multiplexing scheme according to surrounding
conditions.

[0026] Referring to Figs. 2-3, methodologies relating to using a asynchronous
and synchronous HARQ system is illustratcd. Whilc, for purposcs of simplicity of
explanaﬁon, the methodologies are shown and described as a series of acts, it is to be
understood and appreciated that the methodologies are not limited by the order of acts,
as some acts may, in accordance with the claimed subject matter, occur in different
orders and/or concurrently with other acts from that shown and described herein. For
example, those skilled in the art will understand and appreciate that a methodology

could alternatively be represented as a series of interrelated states or events, such as in a

)



conponent 108 to choose the optinmal nultiplexing scheme according to
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relating to using a asynchronous and synchronous HARQ systemis
illustrated. Wiile, for purposes of sinplicity of explanation, the
met hodol ogi es are shown and described as a series of acts, it is to
be wunderstood and appreciated that the nethodologies are not |[imted
by the order of acts, as sone acts may, in accordance with the

cl ai med subject matter, occur in differegpt orders and/or
concurrently with other acts fromthat shown and descri bed herein.
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multiple retrammis sions, they can tend to fragment the available air-interface resources

creating a fragmented portion (no resources are assigned during a fragmented portion).
In an aspect, Async HARQ assignment is ideal for utilizing available resources during
the fragmented portions, thereby combating negative effects of such resource
fragmentation. For cxample, during the portion that is fragmented by using the sync
HARQ), one or more Async HARQ assignment may be used.

[0028] If the use of Sync HARQ is desired, the method moves to 204. At 204, a
Sync HARQ assignment is set up and an indication is set up, using an indicator, which
provides that the current assignment is Sync HARQ. For cxamplc, the transmitter may .
provide an indication using single bit to indicate whether an assignment is Async or
Sync. For example, the transmitter may set the single bit to “1” for designating to
receiver that the assignment grant is Sync HARQ and the transmitter may set the single
bit to “0” for designating to receiver that the assignment grant is Async HARQ. The
single bit may be part of the assignment grant message or separately provided.
Depending of the bandwidth, more bits may be used to indicate where the assignment is
Async or Sync HARQ. Various other methods may be utilized to provide an indication
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based on varTous criteria, such as type_of . .
HARQ assignment (synchronous and asynchronous) is used may be provided to a

terminal by signaling the frequency range used for allocating the resources.
Alternatively, the mapping of type of HARQ assignment to frequency range may be
provided or known prior to allocation of the resources. For example, when the access
terminal registers with a base station that will provide the assignments of resources, the
mapping is provided. Also, thc indication of when and frcquency range uscd for
synchronous or asynchronous may be broadcasted all access terminals or provided to
specific access terminals.

[0031] At 208, the user is signaled the assignment grant along with an indication
of typc of assignment uscd by the systcm. In an aspcct, a broadcast channcl may be used
provide the indication of the type of assignment used by the system. For example, the
designated bit may set and broadcasted over the broadcast channel separate from
assignment grant.

[0032] With reference now to Fig. 3, an example methodology 300 that
facilitates a receiving an assignment grant in a wireless communications system is
illustrated. The method begins at 302, a resource assignment grant signal is received. At
304, a determination is made whether the assignment is Async or Sync HARQ
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[0034] - Base stations 402 can broadcast content to mobile devices 404 by
employing OFDM or OFDMA techniques. Frequency division based techniques such
as OFDM typically separate the frequency spectrum into distinct channels; for instance,
the frequency spectrum may be split into uniform chunks of bandwidth (frequency
rangc). OFDM cffcctively partitions the overall system bandwidth into multiple
orthogonal frequency channels. The frequency channels may use Sync or Async HARQ
assignments, depending on the system requirements. Additionally, an OFDM system
may use time and/or frequency division multiplexing to achieve orthogonality among
multiplc data transmissions for multiplc basc stations 402.

[0035] Referring now to Fig. 5, a system 500 that facilitates optimal downlink
transmission is illustrated. Sysfem 500 may include a module 502 for determining if a
synchronous HARQ or an asynchronous HARQ assignment scheme should be used for
providing a resource assignment. System 500 may also include a module 504 for
indicating whether the resource assignment is provided using the synchronous HARQ or -
an asynchronous HARQ assignment scheme. Modules 502 and 504 may be a processor
or any electronic device.
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obt ain sa%‘%ehs. A dermdul,até')r 604 can denpdul ate the sanpl es
that analyzes received 1nput, including acknowledgements of successful

transmissions. Acknowledgements (ACK) can be received from the serving sector
and/or a neighboring sector. Acknowledgements can indjcate that a previous
transmission has been successfully received and decoded by one of the access points. If
no acknowledgement is received, or if a negative acknowledgement (NAK) is received,
the transmission can be resent. Transmission control component 608 can be
incorporated into the processor 606. It is to be appreciated that transmission control
component 608 can include transmission control code that performs analysis in
connection with determining receipt of acknowledgement.

[0039] - Terminal 600 can additionally comprisc memory 610 that is opcratively
coupled to processor 606 and that can store information related to transmissions, an
active set of sectors, methods for controlling transmissions, lookup tables comprising
information related thereto, and any other suitable information related to transmissions
and active set sectors as described herein. It will be appreciated that the data store (e.g.,
memories) components described herein can be either volatile memoi'y or nonvolatile
memory, or can include both volatile and nonvolatile memory. By way of illustration,

and not limitation, nonvolatile memory can include read only memory (ROM),



and provide received pilot synbols to a processor 606. [0037]
Processor a processor dedicated to analyzing | ﬁ@f '
recei ved 8@8?%@@992 cogponent 602 and/ or generatingkinfge §g@hb$%$3
transmi ssion by a transmtter 614. Processor 606 can be a processor
that controls one or nore conponents of term nal 600, and/or a
processor that analyzes information received by receiver 602,
generates information for transm ssion by a transmtter 614, and
controls one or nore conponents of term nal 600. Processor 606 can
utilize any of the nethodol ogi es descrilded herein, including those

described with respect to Figs. 2-3. [0038] In addltion term nal
600 can include a transm ssion control conponent 608 that anal yzes
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programmuabl e RC]\/I,?iﬁ ,. electrically erasaP EPROM ,
flash me 4§98 Telnde thass termiedle sepnoated dinthe access point 702, as well as

terminals 704 supported by neighboring sectors. In one or more aspects, receive

antennas 706 and transmit antennas 708 can be implemented using a single set of
antennas. Receiver 710 can receive information from receive antennas 706 and is
operatively associated with a demodulator 712 that demodulates received information.
Recciver 710 can be, for cxample, a Rake recciver (e.g., a technique that individually
processes multi-path signal components using a plurality of baseband correlators, .. D
an MMSE-based receiver, or some other suitable receiver for separating out terminals
assigned thereto, as will be appreciated by one skilled in the art. According to various
aspects, multiple reccivers can be employed (e.g., one per receive antenna), and such
receivers can communicate with each other to provide improved estimates of user data.
Demodulated symbols are analyzed by a processor 714 that is similar to the processor
described above with regard to Fig. 10, and is coupled to a memory 716 that stores
information related to t_enninéls, assigned resources associated with terminals and the
like. Receiver output for each antenna can be jointly processed by receiver 710 and/or
processor 714. A modulator 718 can multiplex the signal for transmission by a

transmitter 720 through transmit antennas 708 to terminals 704.



access nmenory (RAM),, which acts as external cache nenory. By way of

illustrat limtation, RAMis available in ma h
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(SDRAM), double data rate SDRAM (DDR SDRAM, enhanced SDRAM
(ESDRAM), Synchlink DRAM (SSDRAM, and direct Ranbus RAM ( DRRAM .
The nenory 610 of the subject systens and nethods is intended to
conprise, without being limted to, these and any other suitable
types of menory. Processor 606 is connected to a synmbol nodul ator 612
and transmitter 614 that transnits the Yodul ated signal. [0040] Fig.
7 is an illustration of a system 700 that facilitates other sector
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code can utilize artificial mtelhgence based methods in connection with performing

inference and/or probabilistic determinations and/or statistical-based determinations in
connection with optimizing terminal performance.

[0043] Fig. 8 shows an cxemplary wircless communication systcm 800. The
wireless communication system 600 depicts one terminal and two access points for sake
of brevity. However, it is to be appreciated that the system can include one or more
access point and/or more than one terminal, wherein additional access points and/or
tcrminalé can be substantially similar or diffcrent from the cxemplary access points and
terminal described below. In addition, it is to be appreciated that the access points
and/or the terminal can employ the systems (Figs. 1, 4-7) and/or methods (Figs. 2-3)
described herein.

[0044] Fig. 8 shows a block diagram of a terminal 804, a serving access point
802X point that supports terminal 1024 and a neighbor access point 802Y in multiple-
access multi-carrier communication system 800. At access point 802X, a transmit (TX)

data processor 814 receives traffic data (i.e., information bits) from a data source 812
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conpri ses ) conmmuni cation conponent 722, which
processorvﬂ?%@ﬁﬁ%gg#ron1 or integral to, processor 714. P@@ﬁﬁ%ﬁyﬁnim
comuni cati on conponent 722 can obtain resource assignnent
information for term nals supported by nei ghboring sectors. In

addi tion, term nal conmunication conponent 722 can provide
assignment information to neighboring sectors for termnals

supported by access point 702. Assignnment information can be provided
vi a backhaul signaling. [0042] Based updn information regarding

assigned resources, term nal conmunication conponent 722 can direct
detection of transm ssions fromtermnals supported by nei ghboring

sectors, &8dwignaling 2ad eByr idowraticadermadontrgHen$2sinsasschedlamd30. Fob

can mi nt QhBmpACK SR 88D el b0 LEAFLAALS oPElOEd By iRGERNR! Lhe
assi gnnent i nformation necessary for decoding of packets. Terni nal
comuni catidhitionalyp 8 Hegreory 822 can melintaindofirmetion regesding sitoentamgrevious
recei pt of e alell ' f ti n .
Gecod! ng G Eraaitsr dATEMA Brocek 874 LRGN S RRlarls YRR R i pine
comuni cafyH-eonponedulatie(ecnrOFRM Lderovide smidsditahdan &.y.s OFDMde

t hat perf Qg L | onnectiaon W th,assignj

resour ces %}lglgg%lé?l é;llt aﬁaﬂﬁt&g ‘rd%Q E a: ﬂ)ogrl%stg?]{l]pﬁoac Serst fie I&%‘é@ﬂﬁeﬁ ga%aqg generate
t ransm ssieclesvidink mbdulkick eignThtbat is thdmnadnsanited Som arcadena818ut i | i ze
artificiakgdshel l1ge t ho I.n_connection wt er I Ng

i nf erence[%(?fi};]or pro%lg(gﬁt?i%zd??%us QPQ%SW%WS%SHIQW@?H ' R Sb47

st ati sti cathdlabedadetrevids aatgnorest informsaivnaetacesss polrt 80PY| MhziaBggnment
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However, !tet i.saltggmbe appreci ated that the system can include one or
nore access point and/or nore than one termnal, wherein additional
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met hods gjjg %tienzcie:r)’l)lodu?aecgscea{dbcﬁ%ogeesrt Ie rs]émples to provide decoded data, which may
include recovered traffic data, messages, signaling, and so on. The traffic data may be
provided to a data sink 858, and the carrier assignmexit fnfotmaﬁon for the terminal 804
1s provided to a controller 860.
[0047] Controller 860 directs data transmission on the uplink using the specific
carricrs that have been assigned to terminal 804 and indicated in the reccived carricr
assignment. A memory 862 can maintain information regarding assigned resources
(e.g., frequency, time and/or code) and other related information.
[0048] For terminal 804, a TX data processor 874 receives traffic data from a
data sourcc 872 and signaling and other information from controllcr 860. The various
types of data are coded and modulated by TX data processor 874 using the assigned
carriers and further processed by a transmitter unit 876 to generate an uplink modulated
signal that is then transmitted from antenna 852.
[0049] At access points 802X and 802Y, the transmitted and modulated signals
from terminal 804 are received by antenna 818, processed by a receiver unit 832, and
demodulated and decoded By an RX data processor 834. Transmitted signals can be

decoded based upon assignment information generated by serving access point 802X



[0044] Fig. S shows a block diagramof a term lnaI1052324, g servi n%
access poi oi nt that supports term na an nei r
access Boiw:é 2@3@@% mul tiple- access nmulti-carrier comtﬂﬁT/gg%q%Zﬁasm
system 800. At access point 802X, a transmt (TX) data processor 814
receives traffic data (i.e., information bits) froma data source 812
WO 2007/ 092771 PCT/ US2007/ 061543 13 and signaling and ot her
information froma controller 820 and a schedul er 830. For exanple,
schedul er 830 may provide assignments of carriers for the termnals.
Additionally, a menory 822 can naintai nlfnformation regarding current
or previous assignnents. TX data processor 814 encodes and nodul at es
the received data using multi-carrier nodulation (e.g., OFDM to
provi de n@diparEded reiglebay acceSrDhint 8§20 s iddifion r amnsssipoies sgm 'arlxd 80k2Y
TMIR) 81 I to r, at ownl i nk.
iUl at o o Goar RS e O R AL S REA T fhe o Wiish i
Prior to t(BeS et 892 ¥hand/ontstergnineln804. rifler deebiehsipoals eambaipdovaldd to a data

' | 1N ti - i.nt 802Y. .
The ass: oiaane e xrarre el ol R L1 SR ARORY P ign 1 goivec

(e.g., a Tigokl-trehoigd CatioN(SINR)) fitri oach Yermims aind pod@vitle thif Diforaidtion 16 asnthdler

i ded ' Y after transm ssi.on,tq . term.nal., 804
Provded, W0 Rcta ARl ML PR AL AL USSR O LS, hetTll, O,
recei ved lgrmamal tagbeimolker8RD mdchwdm/ar@ed. _t-;)_ ar ECﬁI Vre(racuinl/ted( sRiCVELI

) [ [ es n Ltizes t.he
o provi alVBlho es. KheBUEF §305esfe fabili pEESelipt BsTorppnamberof

P \
denodul at ésnciiods sedoaied ) bélectiamiee 61 tedmpt0y i latdaeadatsst éh thuhivdse

i ncl yd ered.traff.ic data, nessages, . signaling, and so on.
The tr af f FECARE KRBy MRS P dofe Selecirdiarmamnle. SBpcurithviameats peie
assi gnnenscliadiizdretmionlsf 206 tHehlerlahﬁrhIﬁgg&iél 180 ‘f?magd tll&hl% j[fcb fRee feBmphals. i
troll . [00 Cont.ro r irects data transmn ssion o

he L& i ﬁ[l“‘ﬁﬁ?ng[ t hzellziep@@ﬁlﬂ‘&es G@a‘fffaqeérh?f%lﬂ #ayhhe Ennleaantad by yAdens means.
term nal B0deRimtbleNesBicehitestri®y bEERII¥OEN R hefdwRS ShERIRNbr 2 A
menory 862 can maintain informtion regardi ng assi gned_resqurces
(e.g., fréa‘a@w&??ntﬁ?%ofaﬁav BASTCYEE) IIEH ermektrEpR.the arasgssing wriedpigon.
[0048] Fokohtedimre8Lo S 86@ THXERRE RHE&RSRN 14844 F39C 84V &Sorh) BE flofe

data froma, . . s — e -
techniques may be implemented within one or more application specific integrated

O

circuits (ASICs), digital signal processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field programmable gate arrays
(FPGAS), processors, controllers, micro-controllers, microprocessors, other electronic
units designed to perform the functions described herein, or a combination thereof,
[0052] For a softwarc implementation, the techniques deseribed herein may be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory units and
executed by processors. The memory unit may be implemented within the processor or
cxtcrnal to the processor, in which casd it can be communicatively coupled to the
processor via various means as is known in the art. '

[0053] What has been described above includes examples of one or more
aspects. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the aforementioned aspects,
but one of ordinary skill in the art may recognize that many further combinations and
permutations of various aspects are possible. Accordingly, the described aspects are

intended to embrace all such alterations, modifications and variations that fall within the



data source 872 and signaling and other information fromcontroller
860. The L pes of data are coded and nodul at ed

processor Z&z@?zﬂzyt he assigned carriers and further pp%gégé@%%“a
‘transmitter unit 876 to generate an uplink nodul ated signal that is
then transmtted from antenna 852. [0049] At access points 802X and
802Y, the transmtted and nodul ated signals fromterm nal 804 are
recei ved by antenna 818, processed. by a receiver unit 832, and.
denodul at ed and decoded by an RX data processor 834. Transnitted
signals can be decoded based upon assi gfnent information generated
by serving access point 802X WO 2007/092771 PCT/ US2007/ 061543 14 and
provi ded to nei ghbor access point 802Y. In addition, access points
802X and S@It angAporfctfcthaaepended claioa Evdesrmore, (A ext¢rdtthatdlre foem
provi ded te ot 1104, ; lQrato termn
B04.  The deseaty” i\t CARS (QuBbiled BErpin BOATANS, oyl RTMLARS
Recei ver ufibe imdusivain epennensimilaetorthe tirme osipgistlg” g dtohyrigiee’tis, t he
received :sj ~ata- Qﬁﬁﬁ i O C rm nal and provide
this inf orlﬁn%%}gdﬁd{‘%cgont ro ﬁrsaﬁ%@%ﬁ{ %f%%p?%%%sl'sor 834 provides

t he recovered feedback information for each termnal to controller
820 and schedul er 830. [0050] Schedul er 830 uses the feedback
information to performa nunber of functions such as (1) selecting a
set of termnals for data transm ssion on the reverse |ink and (2)
assigning carriers to the selected termnals. The carrier assignnments
for the scheduled termnals are then transmtted on the forward |ink
to these termnals. [0051] The techni ques described herein may be

i npl enented by various neans. For exanple, these techniques may be

i npl emented in hardware, software, or a conbination thereof. For a
har dwar e i npl enentati on, the processing units (e.g., controllers 820
and 860, TX and RX processors 814 and 834, and so on) for these
techni ques may be inplemented within one or nore application specific
integrated circuits (ASICs), digital signal processors (DSPs),
digital signal processing devices (DSPDs), progranmable |ogic
devices (PLDs), field programmabl e gate arrays (FPGA5), processors,
controllers, mcro-controllers, mcroprocessors, other electronic
units designed to performthe functions described herein, or a

conbi nati on thereof.



[ 0052] For a software inplenentation, the techniques described herein
may be inplenented with nodules (e.g., procedures, functions, and so
on) that performthe functions described herein. The software codes
may be stored in nmenory units and executed by processors. The nenory
unit maybe inplenented within the procd§sor or external to the
processor, in which case it can be comunicatively coupled to the
processor via various neans as is known in the art. [0053] Wat has
been descri bed above includes exanpl @EEAdMSone or nore aspects. It

is, of course, not possible to describe every conceivabl e conbi nation
of conponent sA afethwatdiodiak OLibed Asmait RPSAR Qlied BIARQY afiFerthiit in a

af orenenti oned aspects, but one of ordinary skill in the art may

r ecogni PEClREOTHRRYCAOPIERTOTK FiOBIDESIMEons and  permutations of various

aspects are RasHiRing (2039 ¢ ShBigbYoustHISR @&S rﬁr%g%gm@ﬁ&ﬁqjlﬁRegﬁsi gnment

intended to enbrace all “such alterations, I cations an
vari at i gtheme aquld be psedifonpraviding S ROG SO QRTFL, RCTYIIBRDOTY HBREUSsighfHent

spirit ’ . cl ai.ms. Further por t o .the extent
that tnatep BORE L AR aSRRENER A T bHE! BB o MBS TR one
or the HARQmssigameht dcheme baing niealriflehd asdignnieit behdsgiiy Rsd tha@ tH¥aRdeeHold; and
simlar to the term" rising’ as "conprising"” is interpreted when
enpl oyed as HEPAHER Qc(%gg er irplgsspopmpnigatiq etpoms yrgngicatiomel Westhes the
usi ng Hybsuréek AbfoRABAt i§ pfVRRAUsIRE WEThHrbINROH A8 108 BTERhchiBnéys HARQ

Wi rel ess conmmuni cation network, conprising: determning (202) 1f a
synchr o#f8g8mpRRANI¥Re.an asynchr onous HARQ assi gnment schene shoul d be
used for providing a resource assignnent, the synchronous HARQ
assignment schene being used if an assignment overhead is greater
than a t hr eshdhd natibdt dielasyineheemumsmHARQ hassdignive rbmp ik etibghng
used if. th a stgnnent ?verhead is less than the threshol d; and
transniwg$ﬁ8r€%’ PEBESe 1 RECE Pl ess communi cation network an

i ndi cation of whether the resource assignnent is provided using the
synchronous HARQ or an asynchronous HARQ assignnment schene. 2. The
met hod of cllailhe methgder elamm 2 whensingthe sritingef theaidisator epmpiisep séttingan

set tl Ngn&ator bit to a "1" for asynchronous HARQ assignment and setting the indicator bit to a "0"

for synchronous HARQ assignment.

4. The method of claim 1, further comprising allocating a frequency range for the HARQ
assignment, wherein a first frequency range is allocated for synchronous HARQ assignment

scheme and a second frequency range is allocated for asynchronous HARQ assignment scheme.

5. The method of claim 4, wherein the indicating comprises signaling over a broadcast

channel the frequency range used for synchronous and asynchronous HARQ assignment scheme.

6. The method of claim 1, wherein transmitting the indication comprises setting a single

bit that is signaled to a receiver over a broadcast channel.

7. The method of claim 1, further comprising using the asynchronous HARQ assignment

if an assignment overhead is small.



indicator that is signaled to a receiver. 3. The nethod of claim 2,
wherein the setting of the indicator conprises setting an indicator
bit to a "1" for asynchronous HARQ assi gnnment and setting the
indicator bit to a "0" for synchronous HARQ assi gnnent. 4. The

met hod of claim11, further conprising all ocating a frequency range
for the HARQ assignnent, wherein a first frequency range is

all ocated for synchronous HARQ assi gnnent schene and a second
frequency ra8idkheisethdd otaiiad],ffofthad SyMpEHsi NN Oise HAR ASSIUHNFRRQ s&HRRRNt if
5. The nmethod of claim4, wherein the indicating conprises signaling
over a B‘?%Sé’(%‘ﬁ’s?fltov@a’rfﬂﬂéﬁla‘fgﬁe frequency range used for synchronous
and asynchronous HARQ assi gnnent schenme. 6. The nmethod of claiml,
wherein transmtti nlg the indication conprises setting a single bit
that is signallee mahed eledaimylb furthes orapitives asfogdte asyrachrosbus MARThassignment
met hod . } ] rising using the asynchronous HARQ
assi gnng%%n(‘g]f%é%n#négglﬁléﬁ%%%qggég%ﬁ%gg %%l 1. 177 8. The nethod of
claim1, further conprising using the synchronous HARQ assi gnnent if
an assi gnnmen verhead is large. 9. The nethod of claim1, further
conpri ses usf%éntaﬁ’garﬁw rf?:rh‘fSHWg[ﬁ%br%@O%E? gﬁ%ﬁ?eq%ﬁr(ﬁﬁ{@ FSpIgHmMERitin a
por ti onwitledsh@ninREReHi6s naSwrkltBRptsing0. An apparatus for using hybrid
Aut omati c Repeat Request (HARQ) assignnment in a wreless

conmmuni cat i dREHEH ot minng(§38) Hg:sypeuenpus AR peamisynelyof BBGIAR® a
synchr one:; lﬂﬁg&? L One hene shoul
used foe{ry31 rr(I)lw I ngﬁ%%égg%p%g& gds}g)l&lgﬁrre ,rest% E%% gé}%egﬁg}ﬁessyﬁ&wousq{gﬁQ
assi gnnassignweteakerbebaige uwsddf arf assignasisti oyarieant is @veardnetea a threghicdted the
than a threshol d t he asgncglhrorlljous assi.gnrrent sgh%ej{re bei ng
used i fPYHE USSP ESSORANHE SHrCmE DEE HSeoih e asiBnpey Q¥pIBEa: 15 sy than the
means fifeshdldismdt i ng (830) whether the resource assignnment is

provi ded using the s¥n(;hr_onpus HARQ or an asynchronous HARQ

assi gnment schemdnean forfpdicaiing 48 HY (gieBrer tespserre assignspesit 5 nrinededbusing the
for ind ! qg@;@@i r e undicator that is

si gnal egﬁ?{ébg&rsecei vg?.%i . eﬁ#ﬁg&%p}p{%}rﬁg{%g%ﬁ?g{&%@%{ell, wherei n the
nmeans for setting of the indicator conprises

11. The apparatus of claim 10, wherein the means for indicating comprises means for

setting an indicator that is signaled to a receiver.

12. The apparatus of claim 11, wherein the means for setting of the indicator comprises
means for setting an indicator bit to a "1" for asynchronous HARQ assignment and means for

setting the indicator bit to a "0" for synchronous HARQ assignment.

13. The apparatus of claim 10, further comprising allocating a frequency range, wherein a
first frequency range is allocated for synchronous HARQ assignment scheme and a second

frequency range is allocated for asynchronous HARQ assignment scheme.

14. The apparatus of claim 13, wherein the indicting comprises signaling over a broadcast

channel the frequency range used for synchronous and asynchronous HARQ assignment scheme.

15. The apparatus of claim 10, wherein the means for indicating comprises means for

setting a single bit that is signaled to a receiver over a broadcast channel.



means for setting an indicator bit to a "1" for asynchronous HARQ
assignment and neans for setting the indicator bit to a "0" for
synchronous HARQ assi gnnent. 13. The apparatus of claim 10, further
conprising allocating a frequency range, wherein a first frequency
range is allocated for synchronous HARQ8assignnent scheme and a
second frequency range is allocated for asynchronous HARQ assi gnment
schene. 14. The apparatus of claim 13, wherein the indicting
conprises signaling over a broadcast channel the frequeﬂcy range
used for syn ous and nchraonous HARQ .assi gnnent schene.

The appar a%/uzgé'?’e@%’i‘rﬁ’iuiﬁ?c%%}@ mef%SO‘??ﬁ%iﬂgg f“@imsl fRovng ﬁhﬁ@S%Hﬁ?PP‘éges
nmeans f eIARC®hdsighhent FiaR@bgerdthdnt bixdheddSs §hanal ed to a receiver over a
broadcast channel. 18 16. The apparatus of claim 10, further
conprising means for using the asynchronous HARQ assignnment if an
assi gnent - oy£ringagyiris BFlbim 7 sulfle c@rngaglagr@gggffoaus% d Qun 0"
conpri si ng nmeans i3 usi ng the sgynchr ono assi

assi gnnEAR @essignerdt if en lassigranent 8verfidad isjapmr at us of cl ai m 10, furt her
conpri ses using the asynchronous HARQ assignnment during a fragment
portion of the resource assignnment. 19. An apparatus for scheduling
Hybrid Aut ongs.iThe Rpm@chs Reqlugs 1o, (ﬁhﬂﬁ@boﬁmgegam%me akhcRroNol €H
comuni cati on netmork nPr|S|ng a schedul er (830) configured

det er mi #aignment ding lEgsicat poskey Bf tha Fesauigmamiasmsns | - | ARQ assi gnrrent
schenme shoul d be used for prOV|d|ng a resource assignnent, the
synchronous HARQ assi gnnent schene being used if an assi gnnent

over head i s Hr datappatapgorschérdudispblylirid dditorndiis Mymdqi]ﬁqozﬂb(HAlﬂ@ng%nment
assi gnng use t he assignnent overhead is |ess an
t he ?hres %Qﬁ ﬁgﬁhéggc eg“Pg%c?@gﬂTn%onflgured to indicate whether

the resour cea @hsdider(8sn) doﬁﬁgured/tcd&demmd 0@ syrit@rony B HARTPGSantHRRRhednoas
asynchr A conput er readabl e nmedi um

t h .
ot g SRR s lehEe B hn Pl RS e 28 ading SRaER arreenico. e synchionous
per f or AR R6ich@bAQhIRe %ﬁ?ugegrlf AﬂVeQE1'g9rné%to@gﬁ1%écplv\g?<%?e@gha|?}eacmf?e§ﬁold and

(HARQ assignnent in a wreless conmuni cati on net termn
(202) ithe aSY§9hT@m%H%BQF%R@m¢Ht§mW®n©Lfshd-ﬁmnmssﬂ grrtead is less than
schene § g%aQtﬂﬁed for providing a resource assignnent, the
synchronous assi gnnent

the scheduler (830) configured to indicate whether the resource assignment is provided

using the synchronous HARQ or an asynchronous HARQ assignment scheme.

20. A computer readable medium having stored thereon computer executable instructions
for performing the following acts for Hybrid Automatic Repeat Request (HARQ) assignment in
a wireless communication network:

determining (202) if a synchronous HARQ or an asynchronous HARQ assignment
scheme should be used for providing a resource assignment, the synchronous HARQ assignment
scheme being used if an assignment overhead is greater than a threshold and the asynchronous
HARQ assignment scheme being used if the assignment overhead is less than the threshold; and

transmitting (208) an indication of whether the resource assignment is provided using the |

synchronous HARQ or an asynchronous HARQ assignment scheme.

21. A method of using Hybrid Automatic Repeat Request (HARQ) assignment in a

wireless communication network, comprising:



schenme being used if an assignnment overhead is greater than a
threshol d and the asynchronous HARQ assignnent schene being used if
t he assignnment overhead is |less than the threshold; and transmtting
(208) an indication of whether the resource assignnment is provided
using the synchronous HARQ or an asyndBronous HARQ assi gnnent
schene. 21. A nethod of using Hybrid Automatic Repeat Request (HARQ
assignnent in a wreless communication network, conprising: 19

recei vi ng ( 3@2¢ivingn@a)urresuasgpivaert gematthnshiiadiseiet thedvieales cbfeunication
W rel ess comqmuni cation network; and determning (304) if the
resourcﬁetﬁ’gg%’%ﬂ nt uses a synchronous HARQ or an asynchronous HARQ
assi gnment  sghgiBning 18049 YNGOFRBHQYS adidRRASREIN SRR hrofGNENB RO  Used
i f an assignnent overhead is greater than a thrieshold and the

asynchr anstiyoppROARQ s aivaeit sehementhespidhernese HARQ adsgnamsst sshemabeing
over heag..l : | yer. I i rid
Al ommt -5 B a T eEn P bR B e nT R e RS HARY
conmuni esitgnownisshewe keing osgdrif Bieagsigmuant egshead (6RE thiuotherntieestiold.ng a
resource assignnment grant; and the processor (606) for determining if
t he resource assignnent uses a synchronous HARQ or an asynchronous
HARQ assi gnnenta &eéiesffor tdigy By A oS R@@@WMQfgs@@%emhﬁiang
used if an assignnment overhead is greater than a threshold and the
asynchr BHBlGE qaamReynieaiion gatwonk. COBRERMBShei ng used i f the assi gnment
overhead is t iliﬁ% f claim1,

wherei n the Iggiel%a(% é(?]b[) fgr\?rgé{!glggg?és@grcﬁg% ren(rt;rglta gﬁqgﬁount of

resour ces r eheprogesspio(606hivndeteatieingnf ths sésgumee atsignmeat usen syhronbheHARQ

met hod of cl aim 23 in.the requir g resour ce communi cate t he
assi gnnent 3 nscs%)ﬁgu%g%‘g{r@%%lgpﬂlgnﬁfﬁ%@?ﬁ i Syﬂfl?rgn?%mﬁgﬁflé?fﬂﬁrﬁt“heme
messagebdigaghed if an assignment overhead is greater than a threshold and the asynchronous HARQ

assignment scheme being used if the assignment overhead is less than the threshold.

23. The method of claim 1, wherein the assignment overhead is a measure of an amount

of resources required to communicate an assignment to a user.

24. The method of claim 23, wherein the required resources to communicate the

assignment message comprise the number of bits in an assignment message header.



