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[0004] A typical wireless communication network (e.g., employing frequency,
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time, and code division techniques) includes one or more base stations that provide a
coverage area and one or more mobile (e.g., wireless) user devices that can transmit and
receive data within the coverage area. A typical base station can simultaneously
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 user
device.

[0005] Various factors can affect the efficiency and performance of wireless
communication. For example, the amount of traffic or data communication occurring in
a coverage area can reduce data transmission times and produce interference. The data
rate can also affect wireless communication and overall throughput may be limited by

the link level transmission rate. In the case of a limited transmission rate, typical packet
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long transmission time interval or a short transmission time interval to the packet based

in part on the detected channel condition and the ascertained data rate. A long
transmission time interval can be scheduled, for example, if the channel condition is
poor and/or there is a low data rate. A short transmission time interval can be scheduled
if, for example, the channel condition is good and/or the data rate is high or fast. The
method can be repeated for multiple wireless devices.

[0009] According to another embodiment is a processor for assigning one of
multiple transmission time intervals to a user device. The system includes an optimizer

that analyzes a condition of a wireless data packet and a data rate of the wireless data
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out in the claims. The following description and the annexed drawings set forth in

detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.



all such aspects and their equival ents. BRI EF
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various enbodi ments presentedy herein. [0015] FIG 2

illustrates a nmultiple access wireless comuni cation
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FIG 3 illustrates a systemfor varied transm ssion
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dat a packet. [0025] FIG 12 is_a flow chart of_ a
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[0026] FIG. 13 illustrates a wireless communication environment that can be

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

DETAILED DESCRIPTION
[0027] Various embodiments are now described with reference to the drawings.
In the following description, for purposes of explanation, numerous specific details are
set forth in order to provide a thorough understanding of one or more aspects. 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 these embodiments.
[0028] As used in this application, the terms “component,” “system,” and the

like are intended to refer to a computer-related entity, either hardware, firmware, a



[0028] As used in this application, the terns
"“conponent," "system" and the |ike are intended to
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access point 102 can make known the presence of wireless system 100 and transmit

system 100 information. Mobile devices 104 can sense the beacons and attempt to
establish a wireless connection to access points 102 and/or to other mobile devices 104.
[0031] System 100 facilitates scheduling varied transmission time intervals
(TTTs) to one or more users using mobile device(s) 104 to accommodate the
communication channels and network conditions. System 100 can automatically detect,

receive, and/or infer a channel condition, bandwidth, data rate, and/or various other



[0031] System 100 facilitates scheduling varied
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[0035] FIG. 3 illustrates a system 300 for a varied TTI size or duration for

forward link and reverse link transmissions in multi-user wireless systems. System 300
includes an access point 302 and an access terminal 304. It should be understood that
system 300 can include more than one access point 302 and/or more than one access

terminal 304, however, only one of each is illustrated for ease of explanation.
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alternative interlacing structure can be provided.

[0040] Access terminal 304 can include a decoder 312 and an acknowledgement
acknowledger 314. Decoder 312 can decode a received signal and/or data packets
therein for processing. Acknowledger 314 can employ an acknowledgment technique in
conjunction with an ACK/NACK protocol. In other embodiments, access terminal 304
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short and long TTI, or an alternative interlacing
w@reoaoealse can be provided. [0040] Access ter mPCEHUSB06/033269

can include a decoder 312 andgan acknow edgenent

acknow edger 314. Decoder 312 can decode a received
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cBAGIHSH nidduTei414Q4n bORSANBUE&] to analyze the condition of a channel. The

channel condition can include parameters, such as the amount of network traffic, the

amount of data sent/received within the network, efc. Data rate module 416 can be
configured to determine a data rate of a current communication and/or an optimal data
rate for a particular communication.

[0044] Scheduler 408 can include a bandwidth module 418 and a time
transmission interval (TTI) module 420. The bandwidth module 418 is configured to



406 can include a channel condition nodule 414 and a

data rate nodul e 416. Channel condition nodule 414 can
wheoocoefisggur ed to anal yze the condition of a cP@mnnsi006/033269
The channel condition can incfude paraneters, such as

the amount of network traffic, the anount of data
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DprRASQBhAN the hiBdde]daies@te Bt MindRAlHyARe ofdefof acts as some acts
met hodol ogi es are shown and described as a series of
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a%(s:cgcmted with the acts. It is also to be appreciated that the acts are merely to illustrate
certain aspects presented herein in a simplified form and that these aspects may be
illustrated by a lesser and/or greater number of acts. Moreover, not all illustrated acts
may be required to implement the following methodologies. 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 state diagram.

[0048] FIG. 5 illustrates flow chart of a methodology 500 for assigning different

users to different transmission time intervals. The method 500 begins, at 502, where a
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't nk transm ssions, channel 7assignhnment can be I'ssued
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reverse links. The forward link (or downlink) refers to the communication from the

base station or access points to the terminals. The reverse link (or uplink) refers to the
communication link from the terminals to the base stations or access points. The packet
transmission and processing timeline for a single forward-link/reverse-link interface will

now be described.



before the reverse-1link packet transm ssion. To avoid
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illustrat ach transmission cycle can be accompanied by an opportunity to transmit a

channel assignment message. For forward-link transmission, the channel assignment
can be issued by access point 602 and transmitted on the forward-link prior to, or at
substantially the same time as the forward-link packet transmission. For reverse-link
transmissions, channel assignment can be issued and transmitted on the forward-link
prior to the reverse-link packet transmission in a system that includes a centralized
(access point) reverse-link scheduler. This is typically the case in some orthogonal

reverse-link access systems. It should be understood that access terminal initiated



packet during TTI A, represented at 612. The
reverse-link pack is decoded and a forward-1ink
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forward-link access point 702 transmts an encoded
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n eco orwar d- i nk
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some embodiments, during the reverse-link transmission, channel assignment can be
issued and by access point 702. The assignment can be transmitted on the forward-link
before the reverse-link packet transmission in systems, for example, with a centralized
reverse-link scheduler. Typically this is the situation in most orthogonal reverse-link
access systems. Reverse-link assignment can be used in a contention based reverse-link

access systems, such as DS-CDMA.



ACK i s decoded and encodi ng of the follow ng
forward-link transm ssion or HARQ retransmi ssion is
w@eoo7oesred. | n some enbodi nents, during the  PCT/US2006/033269
forward-link transm ssion, channel assignnent can be
i ssued by the access point 7 and transmtted on the
fopsgyar d- | IFI'Gsevtaliiafs 1hﬁ£t9art@m%fsnaéuo?%%naanﬁéeﬁiécéﬁv&mrward-lmk
same time as the forward-I1nk packet transm ssion.
god0sRyrseckink transmasséamsan 4 single nanrfm duol gdnardy aocses-thimmikal can be
1.t ted 712 or

RRC TIPS bR I IP EEE ek TRl tnf&PasRds fafieMespond

taIdifferedt H-\ARQ ptdcaises ckmmdtmgme Forwasd-5aRk tin® RVElsE MnRAnterfaces
successful receipt of the latest reverse-link

aspignadhiodhs simeprccess Amyindidoqios hvesp be aligrad indinrre, t he

rd-1i

S e 16 St (ORRAE pAREIO Gt o Rk UMD e intprlaces or
anieretibeilitertieirg, stadtuie) gTliceme mtﬁlvsla"oié) adtkss point 802 i clis shown at

ransm_ssi on, .chanpel assignnenf _can be iss an
%lE fopeand fh; thne fagervalor acgess Hﬁ’é‘ﬁ{ 80415 shiva Aidhe ﬁiﬂmnéa
fidige f orebetokitaR %f@ﬁgme&&ﬁedf VLY, ﬁf B {V'Bhe Héé}é(@f long TTI’s are

transm ssion I n systens, for exa
represenddd asdd) D,y @nd &- [Thekomgr HELiy IapproxiﬁyqjelgaMcy a king ais he short

Rl Sk P o 66 b SRR i ety i Ting
SEBHE AR gaﬁﬁﬁlk b@dg%f &@rstrhidkd B6E€ SPo BYGIE BHMlictS e thids

DS- CDMVA, [ O FIG. 7 and 8 illustrate the situation
aligEnatize u%@}acrr@cs@uoﬁlse mmmo fifferent kinds @f aysigamentsk the entire

l%alil%f‘dﬂ ?aﬁf t?endlgﬂeﬁlcrﬁg g\{% ggljt :{cﬁ%ﬁe Ca.lll B g tﬂgzﬁ@d for %% %etS{ée of

erm nal can be’s pac S on mu

dssigembstc @sshotldebenatideisiod thatthedssciibdl Wy ommﬁg ¢anflicts is for
different H Al processes. |In addition, the
RIPYsa%© ansi ether means tpiavpidicopflicishetwean the bipes of

§
grmnal do not have to be aligned in
tl%ﬁ%gﬁi éte8lllustratesfleX|bIe partitions of
[086djur ces Imsoﬂne ritbedinents n retcamsmassioarstradtiveer (wdtichvean be a two
terl aci struycture. me interval for
AR $5Pe teh BRI en By ANE AD ok bR 1B $E RLAM that

ih@icatBs §8 FesitedifleRNabing Mudtsre THONParBbulkachat memIMtcEﬁ index
figure. Users of short TTls are represented as

tBe sahg e ofikap-portsf andmay alFvRpplyite alagersstof Mysiasl @mis,

RN

depeélaﬁryamepxs withea @iffefnb aitériRing Bt iuas | Tigs 84d bicdodb@pRsHed, for
support |ink budget constrained users. To avoid

cXample bytresarving misst off Cthé‘PIP?éfI‘P?/éO‘iqfitf@'rlFSﬁéYlﬂ’gthg lteraetipednterlacing
e two different kinds of assignnments, the entire
bandw dth can be divided into two parts. Each part can
[B861dedi catle@DMicontaalthiyet caf prastirg somads thbltor&hassh@eﬂeoa
nder st ood that the described way_of avpid
CaTRal Fifidhs AtrptvEy %Cé%wageshweﬁuléﬁ Rk Rce e, for

x@mBIeOt (TN dohfbBcHafhAPBRthRE ah ¥RES cBinnel, which is not assigned.
For FDD, a FLAM in frame 0 implies data transmissions in frames 0 through 5. The
acknowledgment (ACK) is transmitted on the RL in frames 8 and 9 and data is

retransmitted in frames 12-17.
[0062] In order to fully appreciate the subject disclosure, short TTI will now be
compared to the long TTI option. This comparison makes that assumption that there is

a fixed retransmission time in both cases. With a short TTI duration, it is possible to
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(pe%estn Ciaccess terminals, channel estimation performance depends on the number

of pilot clusters across the frequency band spanned by the block as well as the total pilot
energy. Hence, a longer TTI duration helps to reduce pilot overhead without
performance loss. Consequently, a long TTI duration leads to a better link efficiency
for slowly varying channels. It is worth mentioning that there is no fundamental link
performance penalty for fast varying channels when a long TTI duration is chosen.
[0066] High data rate access terminals with good channel conditions tend to

receive large channel assignments (in terms of the number of tones per interlace), to
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transm ssion rate,
reverse link data transmissions support H-ARQ. To provide H-ARQ related processing

time at the access point (AP) and access terminal (AT), a six interlace structure can be
utilized for both forward-link and reverse-link. It is to be understood that more or less
frames can be utilized and the six interlace structure is for example purposes. Timing of
transmissions associated with one of the six interlaces is shown for forward-link, at 902,

and for reverse-link, at 904. The timing of the other interlaces is the same but with all
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can alter the timing of transmissions and corresponding ACK transmissions relative to

the assignments illustrated in the above figures. The extended transmission duration
assignments can be useful for link-budget limited users who can benefit from encoding
transmissions over a longer transmission duration. Extended transmission duration

assignments can create a potential for resource assignment collisions with standard
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transmitted to the access point, at 1106. The reverse-link ACK is received by the access
point, at 1108, and the access point decodes the forward-link ACK. The access point, at
1110, then encodes the following forward-link transmission (or H-ARQ retransmission).
[0076] In other embodiments, each transmission cycle can be accompanied by
an opportunity to transmit a channel assignment message. For forward-link
transmission(s), channel assignment is issued, at 1112, and transmitted on the forward-

link prior to (or at substantially the same time as) the forward-link packet transmission.
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[0080] FIG. 13 illustrates an exemplary wireless communication system 1300.

Wireless communication system 1300 depicts one base station and one terminal for sake
of brevity. However, it is to be appreciated that system 1300 can include more than one
base station or access point and/or more than one terminal or user device, wherein
additional base stations and/or terminals can be substantially similar or different for the

exemplary base station and terminal described below. In addition, it is to be appreciated



transm ssion or H ARQ retransm ssion) was successfully
recei ved and decoded, a forward-1ink acknow edgnent
W@ 2023160 encoded and transmitted, at 1206. ThRCT/US2006/033269

encodi ng and transm tting of jpthe forward-1ink

acknow edgnent can be perfornéd, for exanple, by an
BGGRS Bask §lalibR ahd/ oﬁhejtgl%n%ltcgls efnplo}anélsystenls and{10r methods
acknow edgnent 1s recelved, for exanpl'e, at the access
¢rscnitted hietean toefatilitae wirskess cormtmigation theiedetviasn. H- ARQ

ansm ssion) i s encqd at 1210.. [0078] In o r .
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cssingrushyrin eaclysymebal pedod. nTke wibn spmbols vabbs frequency division

TR S -
@tiRiplested ErMG o SueREl &ibfhﬁonl:rh@ﬁple%éd ETShvIY, or 268 SRR

and descri bed above wWth reference to the situation
whkiptexed ((SAM)r ecei ves a forward-1ink and reverselink

sm ssi ' j ce.. In general,.ever
08 ¢ erRaniber bRt Bund S i pR R e p ¥Riak of
{yatholsdififondion thdre afkildg sierils ald ARRPERDARIHE 8. g. Ofmplifies, filters,
multiple interlaces. In addition, forward-link and
el fEsagenayiupromveris) thy @aalog signalp Eqigenstate @ dewnkinlasigeal suitable for

%ﬁf&ﬂﬁé%g)lnio? - 0 wiR%E chahRf Pld &3&%11!{%}%%2@ ‘tthqpa%Ql]nitted through

ustrates an exenplar
aombanna ¢325 wrths yestoénmld 380ervihalel 389 sarcanennai 18 revives the

FHRED RS B SEE A B Al
Ré&Rlverysit B3M01RARitRE (4 HChHES Miicshan Mﬁem%wnconﬁerts) the

station or access poin a_nd/or ‘nore t han one’term na
reccivesiignabanddigitivhe theiconditidingd sgrall thelgeinstmplesnd symbol

d/ t j b b tially.siml
Brsoleutrti sy PPteis S er e blE an CoraVicBh en e Bioh smbots o o
$186836drh 880 Rt chuhndl Bstafiftidnl ®ymbol dérodu@atb€1345 further receives a
appreci atedt hat t he base station and/or the term nal

feeverayreppnshestisiate fmthadniymink fann presesses ¥ 0pperlorasdiats
Gt AN LR, P bRt AR cotih e

atimates ofthientanddiifed datatsyamss),tand prvidkatthe gato epnballestidads to an
cei ves, forpats,. .codes, interleaveg,iand nodul at es

RS et hossrsoRd Sy Wil firaodalss (s SYPUP] SRISEnRD deingercapes, and
R¥IRR % datd §ro 1 “ERARAES 1o rebbver the transmitted traffic data. The

processing by symbol demodulator 1345 and RX data processor 1355 is complementary

to the processing by symbol modulator 1315 and TX data processor 1310, respectively,
at access point 1305.

[0083] On the uplink, a TX data processor 1360 processes traffic data and
provides data symbols. A symbol modulator 1365 receives and multiplexes the data
symbols with pilot symbols, performs modulation, and provides a stream of symbols. A



synbol nodul ator 1315 receives and processes the data
synbol s and pil ot synbols and provides a stream of

W@ 200002360 A synbol nodul ator 1315 nul ti pl exes PEX/ESHNE033269
pilot symbols and obtains a sgt of N transmt synbols.
Each transmt symbol may be & data synbol, a pilot
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may be sent conti nuousl period. The
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dyhﬂbohemilrmessto gmlvar the trgffivatatd @arsmdnsdby ®RkmBlaDIBH0. A processor
1%lgéltabJ e f ransm ssi on over the mr@gl ess .channe]
2 PaEREMS 7l GREPation 10REAFINACHNS FROTSd ransu{ieng ofifhe uplink.
nna 1 I a
e e T3aRcdstort 1990 S0 dhept el Tl bockiithe, Blinage, erc)
aperation ial exbessi npme| 1305 and teemenail/ £330y mspec(tR@\yR)RéBﬁét@Lve Processors

L300l Taa0 S scsifiayh atiioves ol rej Mdved it sfopeppossam

ddeald dnd Boedskdrs 2390 51@1 E30dah 'al%@%@rféhﬂ@ ﬁt@tl&ﬁtt@'d@nve
sanpl es. A synbol denodul ator 1345 obt ai ns Rl recei ved

fegampenysandrigpplse visgerseregémpige rihe mhlﬁm@ﬂ@lwnilnk gespectively.

essor
IBOAGE ot ot B SalRpl IR Sl ¢ B2 FEREA, QHISREL, My, ToMA,
s}, nitigle t@mitdlecaayamsiniticohsi@fonly @2abs Olink3 Hr such a system, the
perfqorns_data denodul ati on_on the received data

@%ﬁ&bén@%n%wmrmraﬁﬁeqe%@mwake Jheghmas] estignation
t@&ﬁﬁcﬁ%& ﬁﬁay%fg gél?lntcragég erd 8 IRl %b%%%?%&h?%&énal span the

prov es ata syrrb estinates to an
qutivcessaing b6 (poskiblyrexdeptdotthabesd édzes). ,Suek mmuot subband

Elyfwﬁea%vsgﬂt%s de e bt BrainGry £ et ek (AU Fhe

§ 18Qribyd BYERGhay IS RGIALAED D ¢ari R thdasks. dla&aexample these

processor 1355 is corplenmentary to the processing
teghmixpiies mag e amplemested in hardWdred aofwane poreseorbinBiod, thereof For a

PR i, ¢ BB RER U ot B mppmay be

ithplenenbed] WitldH ogle 5r fhatetappYitinSspedfis )&ﬁ@g}btem&aﬁlm(@rsms) digital
1365 receives and nultiplexes the data synbols wt

siabprogeasers (BSPyedipgplsigna mocasingrievieas ( I%M)dﬁr@g@mmable
13 Eﬁ%&fm(ﬂ&d %) aﬁqﬁﬁeﬂlés %%é gfr‘fhg%s; (Fi’}%%&,ltﬂs?g%gsors, controllers,

cerves Foces
rgxerteccaﬁmllm mpiroprbcess@s,aitherwﬂﬁoabnicmms desgnedtte gediyrni e

ntenng 1335 to the access [
fﬁ%}@g% deseii Fhgd ho3e)s,; on ROTRRPRL ﬁwtﬁ?rs With Y 8fnimplpmentation
ch? B0 thrSudtnSaMEA Y, procedures, functions, and so on) that perform the

functions described herein. The software codes may be stored in memory unit and

executed by the processors 1390 and 1350.

[0087] It is to be understood that the embodiments described herein may be
implemented by hardware, software, firmware, middleware, microcode, or any
combihation thereof. When the systems and/or methods are implemented in software,

firmware, middleware or microcode, program code or code segments, they may be



the antenna 1325 and processed by a receiver unit 1375
to obtain sanples. A synbol denodul ator 1380 then
wpe@cesdes t he sanpl es and provi des received pP¢DUS2006/033269
synbol s and data symbol estingtes for the uplink. An
RX data processor 1385 processes the data synbol
&6rell A BRchie rE&AAYRMddEN | fidh b & s@?&fg@ cbinPBRHA: ! WebdB¥egment
term nal 1330. A processor 1390 perfornms channe
wey repegsenin frocedung la farationea subpragrarh, 4 pregsm, tatrowigney a subroutine,
t he lin 008 Processors. 1390. and 1350 di.rect
{BBGHR  r Dockagr kTRt T DR B0 3 R EOR it
AAREEEs, PPpidbrahdQbtediRfits! A FodeabgrhddInay RSB (6 biXother code
Respective processors 1390 and 1350 can be assocj ated
sREsTheAdraydwiste eyl By Passigandion seceiving iafqymatien fiatie gkgyments,
a f
PBAm Bk For REREE Gehts: AR Ao, BuaoREL Ul b, may be
essddyfdrearded) ortthemsmittednisingrany doitabilé mkansiadpdiag invehory sharing,
0086] For a qultiple-access system(e.g. , FDVA
- PRSHRE: t"%ﬂ%ss‘@&d?ef"}'o FPPISEONAIG nal s can
I'Ti t . i .
0O | ¢ haot R G i chni Rl SUEABA herein may be
ispflémended witk mmduids€e.g.Thmcedans) dinotions, mad so on) thatperfpnashe

BB 5 58t e VS RS S
&e6eBd bl rockfierdar rﬁ&ﬂ&%ﬁnﬁt@ﬂ@‘b@inﬁﬂérﬁént&yaﬁﬁﬁghe Processor or

structure woul d be desirable to obtain frequenc
exteresldp the proeessercin Whichioanglit canrhe coswmmicptizslydeupled brethe
BELELN dRR ol TR SARDLEA 1N iRUS, means. For

xanpl'e, tHesée techniques nmay be Tnplenmented in

[088%ivwar e, Wikt MBrbeen d¢scHbaDIBIvE tdlaies tXnsled of drefor anore
har dware i npl enentati on, the processing units used for

ptgs it COHSerapt PRsibigioddeatitbe s vRyIaoneei pahde grmbination

JREFEEREL G ARITRER: Lh DorRRB A Pl
pnbciassinta,dutient absrd{(nDSRRS) in the agmaaynrebd ghidedbatanasMiutther

CPERAcg: a5 RgRFAIoRE PLYErA FB DRI T LPRSIDIL. Accordingly, the

JEs IR RARIRRE s arRlifBAdR!t6 ChibSIre Gl1WRM StctRRIng MRS diCations and
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performthe functions described herein, or a
otionthatdall whietk spivit ehd swbe withe, apperpled cbimsat Fantheganre, to

e thr dul.ges s P ocedur es,, functions, an
88 SRR TR SisnaRL B afet B8 cepifbeRiRup B tne
cliignssQich WerhEis GReRted T8 be REISI W 8@ rhahneBgRAMr tothé tedmd
executed by the progessors 1390 and 1350. [OO8Z¥ It is
{COMPESIRAaT SSopBIsinga s nfreptsted srhenemploxed 96 pitrasitipegl ayard in a

be i nmpl emented by hardware, software, firmare,

m ddl eware, mcrocode, or any conbination thereof.
When the systens and/ or nethods are inplenented in
software, firmmare, mddl eware or microcode, program
code or code segnents, they may bestored in a

machi ne-readabl e nmedi um such as a storage conponent.

A code segnent




may represent a procedure, a function, a subprogram a

program a routine, a subroutine, a nodule, a software
w@amkaedae0 a cl ass, or any conbi nation of instrRCL/UsNGe/033269

data structures, or progran12 atenents. A code segnent

may be coupled to another co segnent or a hardware

circuit by passing and/or éﬁ?ﬁf\iﬁ ng i nformation, data,

argunents, paraneters, or TENDTY contents.

Information, argunents, paraneters, data, etc. may be

passed, forwarded,.or transmtted using any suitable

ok PetRAh e 4 SRy e SR, FeRTRE  oken

passimchsuid ekdanbl NaHoa D PRokeBESMmbBRARH bYAf lest one wireless

software inplenentation, the techniques descri bed

deicei n may be inplenented with nodules {e.g.

proce . i.on a SO0 at, perf.ormthe

P unc it D i RusoBiba Rk of 13k B8 RIS g and

St or eldterminiBgwhythenotsshetute £30a6 tafenidyion Harda®Bfas or 4 Kiort

menory. unjt may he inplemented within the processor or .

teapsrpissign tinge infrEval toy thegaslket based im paimh oB fredatyctedghapgel condition
' y pled to the processor through

%@?@%ﬁ%&ﬁ%@%@hﬁgﬁ@% known in the art. [0089] What has

been descri bed above includes exanpl es of one or nore

enbodj.ments. . 1f is,.0 ourse,. not possible to
Qdesc?#h&én@g%q 9}‘3@%& I{7‘%fg‘i’ré’"E’(B’ﬁ‘ﬁlinﬁ'at i on of conponents

or MLheRGh QG FHsmHRARES indrvA§BHEIcRARR EdMRlition is poor and
af orenenti oned enbodi nents, but one of ordinary ski

there iheloar datareaje.r ecogni ze t hat many further

conbi nati ons and pernutations of various enbodi nents
are possible. Accordingly, the described enbodi nents

Are iTHeansRed boclgif T Aufthét dompuicihgal t er ati ons,
nodi fications and variations that fall within the

spi r ischedwling a shart gpnsnpssioppug dutarvel ditkaschamg! cprdition s good
4n Jﬁafﬁ&§§q¥gbat the term"includes" is used in
r e de

el t he I'l ed description or the clains, such
termis intended to be inclusive in a nanner sim/l ar

ot termconprisi as "conprising" is
‘f-nt_er é{l%g%‘%\ﬁg‘ggghfﬂ d Ca8PHSEansi tional word in a
clal Mt Mhatnel AsIBINAH of AapB 5 bO Rurhiflod b7 1 FHWAR- Ak and a
time interval, conpfising: asuring a channe
revasi-bmkon of packet communi cated by at | east one

wirel ess device; ascertaining a data rate associ ated
with the at | east one wrel ess device; and determ ning

svhet hgye Iﬁah@@ﬁgﬁhglguﬁgg}g;o%ﬁgﬁgj ssion tine interval
or a short transnission time interval to the packet
basedletestingp chanmel ¢padiioned nblgat hsaeneid wiselelistdevise;and
the %§@e?tra¥r§1i1£§ gatgt 2418 2L ited with the at least a second wireless device;
determining whether to schedule a long transmission time interval or a short
transmission time interval to the at least a second wireless device based in part on the
detected channel condition and the ascertained data rate of the at least a second wireless
device; and
transmitting the transmission time interval of the first wireless device at

substantially the same time as the transmission time interval of the second wireless

device.

6. The method of claim 1, further comprising:



2. The method of claim1, further conprising:

scheduling a long transmssion tinme interval if the
web@nngdiecondi tion is poor and there is a | ow PEI/ES2006/033269

rate. 3. The nethod of claiwb%, further conprising:

scheduling a short transm ssion tine interval if the

ehan . A . , .

3, TrRcaBtde R b 2 L0 R AW MRk A B ButeligHiucre fo

the phakehel assi gnment nessage to be transmitted on a

forward-link and a reverse-link. 5. The nethod of

claim1, further conprising: detecting a channel

£ondi Aipgdte@or Hat bRates Inst@6REHE 9 18IcBRS FR\GIF Bfiltiple transmission

ascertaining a data rate associated wth the at 1 east

time gemals v 2 vbas devidedoowrisgt er ni ni ng whet her to

schedul e .a .l o transm ssiqgn. ti i.nterval or shor.t

tr ansth i ap R 4 &indishiofg PR B e afff hta rate of

it kelelsss dslepha@t;kaged in part on the detected channel

condition and the ascertained data rate of the at

| east? schedilerthatgchedudess tmmpmissiondhae Intaralie eppelegttthe

SARHARIIAE kol it BhEEN Plond frahotiibn Hine triclaP BRI 2 shor
trammnsssigsimeaintérnd. | nt erval of the second w rel ess
device. 6. The nethod of claim11, further

conpri sing: adding an extra bit to a FLAMor RLAMto
§.ndi CPftEorBBesbaHoFclAm 7) theSichstilld sEhddRles aN6n PREHKRlission tirfke
processor that executés instructions for assigning one
wferval liff thp kealyzedreondision arpdor weifithe daty adtsistlowa user

devi ce, conprising an optim zer that analyzes a
condition of a wireless data packet and a data rate of

9.he WihrBssscHIf1MACK Bie schehld sekdiattd la@hott Adhsmission time
schedul es a transm ssion tinme interval to a packet,

intraval ifthe anal¥zed sondifien ingaad\oalif the dafaaatefs highong

transm ssion tine interval and a short transm ssion
time interval. 8. The processor of claim7, the

B hedDheeprosssbadificemey, klenghéduder Sitiss icomniuinitatds il chaad]

i f. the analyzed cgndition is, poor or if the data rate
gsgignpnt messagedo indjeats ap intefacigstreture fog gheswiselgsn data packet.
schedul es a short transm ssion tine

11.  The processor of claim 10, the channel assignment is transmitted on a forward-

link prior to or at substantially the same time as a forward-link packet transmission.

12.  The processor of claim 10, the channel assignment is transmitted on a forward-

link prior to a reverse-link packet transmission.

13. A scheduler that schedules a user device to bandwidth and a transmission time
interval, comprising:

a bandwidth module that determines a bandwidth to apply to each user device;
and

a transmission time interval module that establishes whether the user device

should have a short transmission time interval or a long transmission time interval.



interval if the analyzed condition is good or if the

data rate is high. 10. The processor of claim7, the
wa@edvedzdier further conmuni cates a channel assiPEIES1006/033269

nmessage to indicate an interl cing structure for the

wirel ess data packet. 11. Thg processor of claim 10,

an© TRMACa RSV ARTRTS, 8 oehANRILA KR iR SRGIRIAHhG

rior to or a stantia e sane tine as a

réc:enm rctlashrieh komhlmdmmfdrmanems&dam ratd thforhietiopr ocessor of

clai m 10, the channel assignnent is transmtted on a

forwardlink prior to a reverse-link packet

15, ansflieSeh@ler bf clafin 1912 hdrBirarsPAsi G REHGSa18s ¥R Auled if the

device to bandwi dth and a transmssion tinme interval,

ahenyl cendition s doaddud theldlatrodtelie fashat  det er mi nes a

bandwi dth to apply to each user device; and a

transm ssion tine interval nodul e that establishes

Mhet MEfe schelulsef chgilge, Shap dndhiidsortifiR@hterval is scheduled if the
transmssion tine interval or a | ong transmi ssion tinme
Ghappel gendition isypedesate apfl thedatgratelinslaivis, t he

transm ssion tine interval nodule further receives

channel condition information and data rate

If or Amtpratud for sdiedukinhwitslesy usef deliceso ddferent sfansrhission time
transmssiqQon tine interval is scheduled if the channel
IE@H‘&?%FBWPF@%OM and the data rate is fast. 16. The

sche qﬁéa%‘s £of asEé@dnﬁhé 4 3harthel %ﬂlﬁ(ﬁ%? Bkt Qnyevidae

interval is scheduled if the channel condition is
nodermeans i@njsuppmlugtaaleasittwo |dﬁf®brdmnteliﬁcmg%tr®ppas; andis

for sched Ilng(ﬁére e%‘r g devi cestotrdlf .er.e ﬁ terval
t r ansHY¥si PHRLDE SECH WRsT dovieeasepeeting ransmiFoy fipe interval.
ascertaining a channel condition for each user device;

means for supporting at |east two different

8t erThecapnaragisiof elaimdd; fuather epsamiisif®dr schedul i ng each

user fen 65 A ISt e 1SRRI S8 AN bRk B e Phiong with a
apparat us of

maess charmwateanidni cat i ng the respective transm SSI on
time interval along with a wireless comunication. 19.

The apparatus of claim 17, the user device is

@Chedfﬁe g%‘abﬂ%& cf’auﬁﬁ@r&leh‘s&rl{%%éﬁb&ﬂe& 10 eity §'sH@t OF

a'long transmssion tifre interval based in part on the
tvdmammioncmmjmtermi oandongteandat ionainge inBfival Aased in part on the

ter-read medi um havi ng stored thereon
F‘é‘?dl %‘gféﬁfiéa "#€t ructions for:

20. A computer-readable medium having stored thereon computer-executable

instructions for:
detecting a packet channel condition;
ascertaining a packet data rate; and
scheduling a long transmission time interval or a short transmission time interval

to the packet based in part on the detected channel condition and the ascertained data

rate.

21.  The computer-readable medium of claim 20, further comprising instructions for:
scheduling a long transmission time interval if the packet channel condition is

poor or the data rate is slow.



detecting a packet channel condition; ascertaining a
packet data rate; and scheduling a | ong transm ssion
wWao eve/o23iser val or a short transm ssion tinme i NPEY/USI006/633269
t he packet based in part on the detected channe
condition and the ascertained data rate. 21. The
conput er -readabl e nmedi um of cl ai m 20, further
conprising instructions for: scheduling a | ong
2. anshhesemngutérineadabia mediain dffclaime Opfrthet carhaninieg instructions for:

condition.is poor or the data.rate.is, slow 22. The .. .
compurhrlilia ARt ras oD A Rk e g iantd Sondition s
€SNy tied difa toS1sTagt | ons for: scheduling a short
transm ssion tine interval if the packet channe

condition is good or the data rate is fast.



