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of U.S. Provisional Patent gppl ication Serial No.
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a_user device. A user device within the coverage area
schgdulegjp g vHERless SPBMURICAEERA SHEETRnp| oyed to recei ve
one, nore than one, or all the data streans carried by
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types of communication; for instance, voice and/or data may be provided via such

wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources. For
instance, a system may use a variety of multiple access techniques such as Frequency
Division Multiplexing (FDM), Time Division Multiplexing (TDM), Code Division
Multiplexing (CDM), Orthogonal Frequency Division Multiplexing (OFDM), and
others.

[0004] Common wireless communication systems employ one or more base
stations that provide a coverage area. A typical base station can transmit multiple data
streams for broadcast, multicast and/or unicast services, wherein a data stream may be a
stream of data that can be of independent reception interest to a user device. A user

device within the coverage area of such base station can be employed to receive one,
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that is presented later. [0007] I n accordance wth one

orthmgonality assebigted e rwvensellinl corampoiediions. di scl osure
t hereof, various aspects are described in connection
with facilitating efficient providing of scheduling
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embaodiments it ondenwypréfdde a basic understanding of such embodiments. This

summary is not an extensive overview of all contemplated embodiments, and is

intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Iis sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.

[0007] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with facilitating efficient
providing of scheduling information from an access terminal to a base station to enable

effectuating scheduling decisions. Access terminals may transmit scheduling



transferred utilizing a dedi cated out-of-band channel,

and fine scheduling information may be transmtted
wovear6/1a883p n- band channel . [0008] Accordi ng to perasem®6/023097

aspects, a method that faciditates efficiently

provi ding scheduling information to a centra
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by way of an out-of-band channel to a base station and transmitting fine scheduling
information by way of an in-band channel to the base station.

[0012] In accordance with another aspect, a processor is described herein,
wherein the processor may execute instructions for transmitting coarse scheduling
information over a dedicated, out-of-band channel. Further, the processor may execute
instructions for transmitting fine scheduling information over an assigned, in-band
channel.

[0013] According to a further aspect, a method that facilitates efficiently

obtaining scheduling information is described herein. The method may comprise



[0013] According to a further aspect, a nethod that
facilitates efficiently obtaining scheduling
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wherein the processor may execute instructions for receiving coarse scheduling

information by way of an out-of-band channel, transmitting a resource assignment based
upon the coarse scheduling information, and receiving fine scheduling information by
way of an in-band channel, the fine scheduling information provided based upon the
resource assignment.

[0018] To the accomplishment of the foregoing and related ends, the one or
more embodiments 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 embodiments. These aspects are



resource assignnment. [0018] To the acconplishnment of

the foregoing and rel ated ends, the one or nore
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descri bed and particularly pointed out in the claimns.

The follow ng description and the annexed draw ngs set
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all grehpspechrmdthedseque)tsFI G 1 is an illustration of a
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[0026] FIG. 8 is an illustration of an access terminal that facilitates efficiently

transferring reverse link scheduling information.

[0027] FIG. 9 is an illustration of a system that facilitates efficiently obtaining
scheduling information utilized to coarsely assign and/or adjust allocation of resources
associated with reverse link communication.

[0028] FIG. 10 is an illustration of a wireless network environment that can be
employed in conjunction with the various systems and methods described herein.
[0029] FIG. 11 is an illustration of a system that efficiently transfers scheduling
information to a centralized scheduler to facilitate allocating in-band resources.

[0030] FIG. 12 is an illustration of a system that facilitates efficiently receiving

scheduling information to enable allocating in-band resources



enpl oyed in conjunction wth the various systens and
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scheduling information to agcentralized scheduler to

facilitate allocating in-band resources. [0030] FIG
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[0033] Furthermore, various embodiments are described herein in connection
with a user terminal. A user terminal may refer to a device providing voice and/or data
connectivity to a user. A user terminal may be connected to a computing device such as
a laptop computer or desktop computer, or it may be a self contained device such as a
personal digital assistant (PDA). A user terminal can also be called a system, a
subscriber unit, a subscriber station, mobile station, mobile, remote station, access point,
remote terminal, access terminal, user terminal, user agent, user device, or ‘user
equipment. A user terminal may be a subscriber station, wireless device, cellular

telephone, PCS telephone, cordless telephone, a Session Initiation Protocol (SIP) phone,



with a user termnal. A user termnal nmay refer to a

devi ce providing voice and/or data connectivity to a
wagere/13¢839ser term nal nay be connected to a ceapwis2wg023097

device such as a | aptop computer or desktop conputer,

or it my be a self contained device such as a

personal digital assistant (PDA). A user term nal can

al so be called a system a subscriber unit, a
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and{opgiher magching-reagablemagza 198 storing iifbrediione i yerde\masbine-

readifilcnedimR oA bR v RAf Beinb R Sy Bk capets ang various
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medi a capabl e of storing, containing, an arrying
comipmis¢ pue o1 moxXeshasastatians 102 tmone or more sectors that receive, transmit,

repeat, efc., wireless communication signals to each other and/or to one or more access
terminals (ATs) 104. Each base station 102 can comprise a transmitter chain and a
receiver chain, each of which can in turn comprise a plurality of components associated
with signal transmission and reception (e.g., processors, modulators, multiplexers,
demodulators, demultiplexers, antennas, etc.), as will be appreciated by one skilled in
the art. Base stations 102 may be fixed stations and/or mobile and may also be referred
to as access points, base transceiver systems, and the like. Access terminals 104 can be,

for example, cellular phones, smart phones, laptops, handheld communication devices,



[0036] Referring nowto Fig. 1, a wireless
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information may be included as header(s) associated with data packet(s) transmitted
after an access terminal 104 obtains an assignment from a base station 102 in response
to a coarse, out-of-band schedule request. Access terminal 104 may transmit packet(s)
over the reverse link in accordance with such assignment, and the packet(s) may include
additional scheduling information that may be employed by base station 102.

According to an example, the coarse information may indicate a range including a

number of bits that access terminal 104 has to transmit, such as more than 1000 bits,
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st a{i on 2012r' Al.f,o access . . .
transmit power or transmit power spectral density, maximum power constraints of an
access terminal, and so forth. Each access terminal 204-206 may transmit coarse
information in a dedicated out-of-band channel. For example, the coarse information
may include a 2 bit buffer level and a 2 bit QoS level; however, the claimed subject
matter is not so limited. By way of illustration, the dedicated channel may be useful for
obtaining a data channel; thus, a request may be transmitted via the dedicated out-of-
band channel to base station 202 to enable receiving an in-band data channel

assignment. According to a further example, after an access terminal (e.g., access



term nal s 204-206 may send finer scheduling related

information to base station 202. For instance, the
woOi2omer13833p or mat i on may be appended to data pacReraIs2006/023097

transmtted to base stationp202 in accordance with a

resource assignnment (e.g., scheduled tinme, assigned

subcarriers, packet format, etc.). Thus, the

addi ti onal scheduling infornation may be provided via
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resources to access t or any Spar ate
chapual gsbich erayibeal Caie Ihwmdeuttmle Access (CDMA) channel, a Time
Division Multiple Access (TDMA) channel, a Frequency Division Multiple Access

(FDMA) channel, an OFDMA channel, a combination thereof, and the like. For

=

example, the dedicated channel may be a low overhead request channel. Additionally or
alternatively, the dedicated channel over which the coarse requester 308 provides
information may be a contention free channel. Coarse requester 308 (and/or access
terminal 304) may automatically select when to send scheduling parameters to base

station 302 and/or may periodically cycle through the parameters. Further, it is to be



access termnal 304 that |ikew se provides

request(s)). Central schedul er 306 may assenbl e
wonbwrizedsp on from access term nal 304 (and/ or HCTHEL@E023097

access termnals)), allocatg resources to access

term nal 304 (and/or disparate access termnal(s)),

and transmt an assignnent to access term nal 304

(and/ or disparate access termnal (s)). [0044] Access

termnal, ,304 t her include a coarse.requester .
applsg e ey i e AL et AT BrRRASE ORARES Frminal
304t ai l ori ng requester 312. Also, central schedul er 306

of base station 302 may include a coarse information
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assigomeniis) €agi, @artaining to current and/or future transmission(s)) related to

reverse link communications. According to an illustration, out-of-band transmissions of
scheduling information effectuated with coarse requester 308 and in-band transfers of
scheduling information by tailoring requester 312 may occur at disparate times.

Pursuant to a further example, overhead may be reduced by employing coarse requester
308 and tailoring requester 312. In accordance with this example, a rough
approximation of resources may be provided to centralized scheduler 306 with coarse
requester 308, which may be utilized to initially allocate resources, and thereafter

tailoring requester 312 may append further data related to time frame, buffer size, power



(e.g., CDVA, TDVA, FDVA, etc.) and/or allocation of

any resource enployed in associated with reverse |ink
woansuaswat i on. [0046] Central schedul er 306 nMRET/US2006/023097

transnmt the assignment toqgccess termnal 304,

Pursuant to an illustration, the assignnment may be

provided to in-band transm ssion controller 310.
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I'S the anoun transmt power per subcarrier.
[0049] Access terminal 304 may determine the number of supportable

subcarriers based on buffer level by determining a data spectral density. For instance,
data spectral density may be in bits per packet per subcarrier. The supportable number
of subcarriers may be obtained by dividing a number of bits in a buffer associated with
access terminal 304 by the data spectral density. The data spectral density may be based
on a power control determined power spectral density.

[0050] The data spectral density may be evaluated from the PSD in various
manners. For instance, a last reported PSD level may be utilized to determine the data

spectral density. Additionally or alternatively, a decaying version of the last reported
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[0053] Itisto be appreciated that any information utilized in connection with

scheduling reverse link communications may be included as part of scheduler
message(s) 402. For instance, scheduler message(s) 402 may include information
associated with buffer size of each QoS flow, head of line latency of each QoS flow,
power control transmit power spectral density, maximum number of subcarriers
supported at the transmit power spectral density, and so forth. For parameters specific
to QoS flows, the QoS flow may be explicitly and/or implicitly indicated; implicit
indication may include an order of indicating the buffer levels. Transmit power spectral

density may be expressed as an offset from a reference level, such as an offset from a
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[0056] With reference to Fig. 5, illustrated is a methodology 500 that facilitates
efficiently providing scheduling information from an access terminal to a base station.
At 502, coarse scheduling information may be transmitted through out-of-band
signaling. For instance, the coarse scheduling information may be transferred over a
dedicated channel. It is contemplated that such dedicated channel may be a CDMA
channel, a TDMA channel, a FDMA channel, an OFDMA channel, a combination

thereof, and the like. The coarse scheduling information may include information
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i ncluded with the schedul eqcsdata transm ssions. [0054]
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out - of - band signaling. For_ instance, the coarse

mayperindinaily feiohtaanadelrons aackeaf threaccessiermenals at igspeetiye times;

however, the claimed subject matter is not so limited. At 604, recourses for reverse link

communication may be assigned based upon the rough scheduling data. Further, the
assignment may be transmitted to a corresponding access terminal. The resources may
include, for instance, subcarrier(s), time slot(s), power level(s), packet format(s), and the
like. According to an illustration, the rough scheduling data may include an indication
of a maximum number of supportable subcarriers; thus, if available, such number of
subcarriers may be assigned to the access terminal from which the rough scheduling
data was obtained for reverse link communication.

[0059] At 606, fine grained scheduling data transferred with the assigned

resources may be received. The fine grained scheduling data may be included as one or
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SRR L eI SR
infquaagen, letrv Ay wed hpreirk ¢he teon tatiafe)’; ofidfetdnee” refers generally to

the process of reasoning about or inferring states of the system, environment, and/or

>

user from a set of observations as captured via events and/or data. Inference can be
employed to identify a specific context or action, or can generate a probability
distribution over states, for example. The inference can be probabilistic—that is, the
computation of a probability distribution over states of interest based on a consideration
of data and events. Inference can also refer to techniques employed for composing
higher-level events from a set of events and/or data. Such inference results in the

construction of new events or actions from a set of observed events and/or stored event
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[0064Hc] udi rllgccekssfeﬂmhe]cﬁﬂ()l qag additionally comprise memory 808 that is

operatively coupled to processor 806 and that may store data to be transmitted, received

data, and the like. Memory 808 may store information utilized for scheduling such as,
for example, data related to a buffer size of access terminal 800, buffer sizes for
multiple QoS, head of line packet latency, queue-latency measures for QoS purposes,
power control parameters, efc.

[0065] It will be appreciated that the data store (e.g., memory 808) described
herein can be either volatile memory or nonvolatile memory, or can include both

volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile
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transmitted over the reverse link in accordance with the assigned subcarrier(s), time(s),

power level(s), packet format(s), etc. Tailoring requester 812 may facilitate transmitting
refined scheduling information via transmitter 816 to enable dynamically modifying
resource assignment pertaining to access terminal 800. Access terminal 800 still further
comprises a modulator 814 and a transmitter 816 that transmits the signal to, for
instance, a base station, another user device, a remote agent, efc. Although depicted as

being separate from the processor 806, it is to be appreciated that coarse requester 810,
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recei ver 802, generates information for transm ssion
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conponents of access tern1 ? 800. [0064] Access
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range describing a maximum number of subcarriers supported by a user device. It is to
be appreciated that rough resource allocator 918 may be included in a central scheduler
(e.g., central scheduler 306 of Fig. 3) associated with base station 902.

[0069] Processor 914 may be further coupled to a dynamic resource assignment
adjuster 920 that can enable modifying resource assignment based upon obtained in-
band scheduling information. For instance, dynamic resource assignment adjuster 920
may analyze scheduling information provided as header(s) in data packet(s) received
over a reverse link transferred in accordance with the assignment yielded by rough

resource allocator 918. Dynamic resource assignment adjuster 920 may also be



by coarse requester 810 (e.g., via transmtter 816).
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1008 performs processing on the data packets in buffer 1006 and provides a frame

sequence containing frames. A MAC/PHY TX processor 1010 performs forward link
MAC and physical layer processing (e.g., multiplexing, encoding, modulation,
scrambling, channelization, ezc.) on the frame sequence from entity 1008 and provides a
stream of data samples. A transmitter unit (TMTR) 1012 processes (e.g., converts to
analog, amplifies, filters, and frequency up converts) the data sample stream from
processor 1010 and generates a forward link signal, which is transmitted via an antenna
1014.
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to perform ng the various tions and functions set

forth herein. Processor 9147is further coupled to a

rough resource allocator 918 that eval uates obtai ned

coarse scheduling information from user device(s) 904

i eld,an assign t.is transmtted to user,
0078, Y o B HeiiR ok Jik oir¥uie BiSHel 98! Fieg Point 1002
is rezgived B§ aftein0f016aRd pssdessdal(k.BY filtBiear ARSI MY, ReQYndpd

via a dedicated channel. By way of illustration and
dowmgenyertes apdidagitizad) by @uecedrer paiidREYRa d 018 fyobtainaegeinadon

| .
Nl e S e —
laye?p&de@éi@ (e, déah@néﬁzdﬁeﬁ% d@ﬁ&?iblih%dieﬂm_duhtibﬁtr@%di?g,d

ri.oi ng a maxi mum nunber of subcarriers supporte
deﬁﬁ@? ]S eIk B Fe"le?’ea@l%lal%él}%mﬁ’@@ﬁ af@@lweﬁaﬁfpa?rreoaﬁgwnce.
An FEROUL P %nﬁi{ylelg)géb@ffo%@regaggﬁg d{ﬁééeﬂrig gg g{eg}feé’??gpﬁéﬁé sequence

schedul er ., central
and gresaddésatccatledidata th age-asteathilybufka 2024 0BBRX PPantins 1022914y

sl e A GRLB Gt e A S b enn ks B
datd @3RIl E Becdded. JTHENA CRasd ADRE a:RREAI VAL theirBRAGMink to access
schedul ing information. For instance, dynam c resource

poindd 802 apdbprovisles! tnsFle TX0DB entiy 1908/ Which petfiertns refrgnsmission of
| j - r QVI . - ta packet
the bl Ha T 1 Bnp" RAUEEE AR5 bl PR ARG R S R
franva tolflush eu‘aigi fggffﬁe M NAEK diestr 1928 mdﬁhatéﬁﬁaﬂidﬁt Shgi_ssiortl of
ogat or . . nami ¢_resource assi gnment adj uster
NAéE@' &E?/Seaﬂ%s E)T&%Eq gdelow-a central gschedul eJr .

[007NaM C© Fof FANIE tinkARIRASR] Skl BARRR 001 21030
resource allocator 918 may be further coupled to a
received @hd stores3i2@. pabbetsi fratndri ghd 2ayenypplichtionsl edn RESIX) Dentity

information f.or tr.ansm ssion.b trapsmtter. 926
1032 BridiBR uRtesning OB Qe ekt i brides 1050 sodkproniden adrme
sequit@pé 64R&nAS RitleId ASRIRAT/RHY TKOMREQE 885 perforths rbverieSlink
to be appreciated that rough resource allocator 918,

MAgyandrabysiea dexer processirigmibia franwj sagucnce 620 entity H032 and

t of 9
pro e R TR, BBl BT Bl N o IRt
sampleastiehrdfionnproebss6s1 03arand Heficthied B réeideaink k0Q1, wiliéh is

W rel ess commuyni cati on system 1100 depi cts one access
trangpgitied vigpgermg 1816, pase station) and one terminal 1004

0075F- 9+ IGGRSSs h&h f | Aok "/004 i
[ It is to be a% r g{crll @égletlﬁg?é% %ﬁ%ﬁ‘ a? 818%1 %%ﬁssiwghr\gﬁégemm 18
recemnedd ytdngmna hel bandaascepsid iy aredéiver umir @ GVRN1038 to obtain
received samples. A MAC/PHY RX processor 1040 performs reverse link MAC and

physical layer processing on the received samples and provides received frame
sequence. An RL RX LP entity 1042 performs receiver processing on the received
frame sequence and provides decoded data to a re-assembly buffer 1044. RL RX LP
entity 1042 may also generate NACKs (e.g., utilizing a NAK timer 1046) for data
detected to be missing and may also generate ACKs for data correctly decoded. The
NACKSs and ACKs are sent via the forward link to access terminal 1004 and provided to
RL TX LP entity 1032, which performs retransmission of the missing data if any (e.g.,



one termnal, wherein additional access points and/or

termnals can be substantially simlar or different
woanostings3exenpl ary access point 1002 and tern rai/us@®éd/023097

described below. In additioy, it is to be appreciated

t hat access point 1002 and/or term nal 1004 can enpl oy

the systens (Figs. 1-3 and 8-9) and/or nethods (Figs.

5-7) described herein to facilitate wirel ess

it A T Sae RDpR AT | P ¢ TS0 R serirad 4 blow. n

Efa2 NBOK S0 NACQUYREBLESmBPbdent 802 1HnR ppQ6&sI SLP R EAL ATK
gen a04 A reverse link (R )&?gcﬁnltgtes gﬁ?a why

andt’crré\H&Gstgcdh@clﬁ maphakse be sentthyrthe plhysicebbwer.o access poi nt
02. Acg L . t
“’“ﬁﬁ tiple ctgoeléé {H @%gp?éﬁ%ﬁﬁé elérlljgtlaacge%%f’ %2?0& and

accés3ryadifiall T0OK, redeetiesy.t Mleffiomalnil 05 4ma 105@51@1‘6 progfag codes
same data to one or multiple access points on the
and,dafasysed byjcqrirolieyp YO0 angyl Briggedtiy pdopERplementing the

dishib 2R Rts &t access point 1002, a buffer 1006
recei ves and stores data packets from higher |ayer

[00%Plp! i cat Farsmulliplericcdss syfemrtist, FDNIASOFBMAr GBMA, TDMA,

e SRR iRk B BE Gt B Bl R Ry
pﬂo%uwaaa@ﬁﬁs; e 3R2k0d RBEADAMRrdnP{epRirthld. | (HanéiesBRbtion

physi cal |ayer processing {e.g., nultiplexing,
tecl@n@@gm@! bamsgd ura@asemwh@c theriylat ﬁvgbbanﬂaﬁm edhAgrmnipal span the
fra ue 008 an
entfy ool 08 R PR e RS0 YR

stn(cMR)ouﬂcDﬂe?ddsfr@ﬂe ES6tsaih FreguencyAivedsitysfok @achitaingiflal. The
nplifjes, filters, and frequency up converts) the
tec}éﬁﬁ%ﬁﬁ@b@d@ﬁm@alﬁw Pomplewerisd by vanae memns g Eppsxsmgpde, ghese

tecﬁlﬁ Mrlﬂa}l %&?@%Jg%%m Mahﬁi?bré% Wg} E%B}X}"a@?xﬂtgereoﬁ For a

enna At access term na
harﬂwamanqblémeﬂtatmng’aha brdcemmgmmtsamecp for chari@Déstinmtioe aedy\bed

1016 d d fil d,
1m1§%‘53$t% Wit W@qqsgl?m ﬁ@%ﬁwﬁf@dﬂe&#&d&?&%ﬁ AHCshligital
Slglgaellﬁn)‘pl 568¢ (DS'PQ d&ﬁ@/ AWt b Gn®BbRER (DSPB)Y, ammable

RX"processor- 1020 perforn orvvar
logiq' dewidm@lda@) peld pragrammalylergatsravceys ﬂF]?@A@epxg)cessors controllers,

i BRI SRR ISE e Ao B G E e Efpggorm the

funSﬂéﬁ%' RScrived hefedty, iod @ SombinRien HRELITT Fikh SuPRiRE) G@pleMentation
RX LP entit é 1022 perforns receiver processing on the

canrhedthropgh m (ggqn@qe@% dunstigns. gud seleridheipedaim tho a
ﬁ;ln{:ﬁor?ssd%gé%eﬁ h*%i’éfng efhe]s%%aré: Jrod&(n}ag b%ré{dr&y m]lgg‘rao%{ms 1054

and 1056 and executed.
[0078] With reference to Fig. 11, illustrated is a system 1100 that efficiently

transfers scheduling information to a centralized scheduler to facilitate allocating in-
band resources. It is to be appreciated that system 1100 is represented as including
functional blocks, which can be functional blocks that represent functions implemented
by a processor, software, or combination thereof (e.g., firmware). System 1100 can be
implemented in a wireless device and can include a logical module for transmitting
coarse scheduling information via an out-of-band channel 1102. For example, a request

may be transferred over a dedicated channel (e.g., automatically, periodically, in



al so generate NACKs for data detected to be m ssing

and may al so generate ACKs for data correctly decoded.
wOheosNAEIs and ACKs are sent via the reverse | Pak/usSe006/023097

access point 1002 and provizged to FL TX LP entity

1008, which performs retransm ssion of the m ssing

data if any. Aretransmt tinmer 1026 facilitates

retransm ssion of the last frane to flush out the

buffer. A NACK tinmer 1028 facilitates retransm ssion .
resphsQRaRSEIVINR S 93 ASPAPIE DOLEr PO ERUHCS [P R oRBftion
relaltéMB IbaEfet 1eRbl($)208S Idvel) aiitndéd cIupFdrtadEL@beartisfsMdtthe like.

1004, a buffer 1030 receives and stores data packets

Furthep sy siPghld 00 mayeqomapise p degi¢ad modulerfoRpbtyiinganegssignyent for
rev%8§ﬁ‘xﬂ§§c§ g LR RSP ERS PRl b QS iﬁl?s'ir%tigr?,gflfeﬁ %s%i&h%regﬁééff)e

rovides a frare sequence con

related\CHBAYIrE) piae@) potver 8B (sPetmlice forth vivy &tplbidtkbyNAC
and physi cal Iay?r processing on the frame seguence
access Serrunalifon reyerse ik gorpmyRicalian. Mereogeisystery i @D may mclude a

1og§§ft¥gb&ﬂc f?% tfdil@ﬂftﬂh;_ré g&aﬂédl%ﬁeduﬁwgr%ffggg%ﬁ;%(? e Rebmd ASanel

sanpl e streantfrom process generates a
basedvmmstbe hisignisingA406. Fdriesimple, the detited schddvling iafurmatien may

ve iPifen SR EFbafle BEF SRSl bad 85 od Bat @l ieg Hinason
maf BB @bt dal BN REAE B 288k I@sd'uiéé@. iayﬁg&w R&;(lﬂ( ReYerse

- 1038 to obtain received sanpl es. MAC/
linksr ocessor 1040 perfornms reverse |ink MAC and physi cal

er pr E . r ] .S rovi.des

onp By RBSIREAGR 1Ba s ARIELiP FIRLAT A0 el i

effipenflprevsivicehyvdilinginfoafstiongo efablb allscatfg iebardras®irces.
nce and provides decgded dat aq%o a re-assenbly

Syszap 1290 ipaepresaRiedray qhding fungtianp) blacks, veidhhmar rareseRt
fon{rt ampfimitntod by o B8t Mo decfons RO e Wk,
ﬁrrni\_mra). cRystenr i O oey bel hﬂpleﬁhﬂe&lﬁﬂ(baa_mthti&@lﬁsd arag isdude a
ot b i D R b o chame
12022tSy3RaM 29I R4y Abo IdRIdE L 36418 ntifue fof sé’ﬁ%%h a; resource

{e.g.,utilizing a retransm ssion tiner The FL
assignoem base@uplgsibe cbase schedidingiinfopmataon 1204. drrtberabysteCk200

and/ or. . fepedbhac .be sent b | ink pr.otocol .
maf BipSise KSR RRARE foriRtain e BER aerinfiys 1ntenPlgh Siin ippand
chahhél effeytabedutiligyg the defiifé aséighinedy 1206s 1050 and 1052

di rect operation at access _point 1002 and access

[008Q) ni nal Farposplivage perlementation, fereehpiques describediherpig may be
imptdnéhtsd Q5 RS RAH:FPLC BltSdures, 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
external to the proceséor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.

[0081] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further

combinations and permutations of various embodiments are possible. Accordingly, the



and data used by controllers 1050 and 1052,

respectively, for inplenenting the discl osed
wenhwdBssnt s. [ 0077] For a nultipl e-access sysPemuSe006023097

, FDVA, OFDVA, CDVA, TDWVA, .gtc.), multiple termnals

can transmt concurrently On the uplink. For such a

system a pilot subbands nmay be shared anong different

term nals. Channel estinmation techniques nay be used

dele R BT R Sl B glons o
varfalSnsRRRGAE AHBS) the IpFH aBd RiopObf HePAGea LIkl UFGIPMbR, to

be desirable to obtain frequency diversity for each
the exfenti theflthe tera “insduies Gisasediosdibpibibd dptetled deseriptioreor the
| ed. rj s. E Xane| hes
claip e R tnds™h B TBRS oSy SRR Eeo 8RR e
“cofprifing® s caaiprieihgtl’ iemedpretcdavhen didylchwdrag a transitional word in a
g nplenmentation, the processing units used for channe
claigst i mati on may be i npl emented within one or nore
application specific integrated circuits (ASICs),
di gital signal processors (DSPs), digital signa
WHADERECE AR EIRIS:ces (DSPDs), programabl e | ogi ¢ devi ces
(PLDs), field progranmabl e gate arrays (FPGAs),
processors, controllers, mcro-controllers,
m croprocessors, other electronic units designed to
performthe functions described herein, or a
conbi nation thereof. Wth software, inplenentation can
be through nodules (e.g., procedures, functions, and
so on) that performthe functions described herein.
The software codes may be stored in nmenory units 1054
and 1056 and executed. [0078] Wth reference to Fig.
11. illustrated is a system 1100 that efficiently
transfers scheduling information to a centralized
scheduler to facilitate allocating i nband resources.
It is to be appreciated that system 1100 is
represented as including functional blocks, which can
be functional blocks that represent functions
i npl enented by a processor, software, or conbination
t hereof (e.g., firmwvare). System 1100 can be
inplemented in a wirel ess device and can include a
| ogi cal nodule for transmtting coarse scheduling
i nformati on via an out-of-band channel 1102. For
exanpl e, a request may be transferred over a dedi cated
channel (e.g., automatically, periodically, inresponse
to receiving data froma disparate source, etc.) that
i ncl udes rough information related to buffer |evel(s),
QS Il evel, nunber of supportable subcarriers, and the
l'ike.

e
-




Further, system 1100 nmay conprise a |ogical nodule for
obt ai ni ng an assignnent for reverse |ink conmmunication
wa2b/13839suant to an illustration, the assi gnREMUSAMWG/023097
be related to subcarrier(s),. tine(s), power |evel(s),
and so forth to be enploye&sby an access termnal for
reverse |ink conmuni cation. Moreover, system 1100 may
include a logical nodule for transmitting detail ed
scheduling information via an in-band channel based
upon the assignnment 1106. For exanple, the detail ed
schedul i ng i nformati on ”E%J§§g§n0|Uded W th di sparate
data as header(s) and suc et'ai | ed schedul i ng
i nformati on may enabl e dynam cally adjusting the
assi gned resources associated with the reverse |ink.
[0079] Now referring to Fig. 12, illustrated is a
1. SVSA&H%&&P&& litdi@Cd thibleAll e providih € schelihe i foRinklididto a
scheduling rnformation to enabl e allocating in-band
centiab shedwder, cBypiigmg: 1200 i s represented as i ncl uding

functi onal bl ocks Lch .epresent . f i

i rrpF@‘?Fé‘Hﬁ’é’ﬁ CBVS%SW@@%]Q?&X@%?IFMF&WEP H@%ﬁrgol alinel 0,2 base
statiigr.ga@f (e.g., firmare). System 1200 may be

i npl emented in a base station and may include a

| ogirengmitiing fine sekaduling ifpinpRsioad it geinshand ghpmelto the base
sta}i.nformation via an out-of -band channel 1202. System

%o may al so include a | ogical nodule for sending a

resource assignnment based upon the coarse scheduling

informati on 1204. Fyrther, system 1200 ngr.congrise a
2. | ogithamethodpf slaimg 1, Gisther AOTRBHTIRGECCEIVIS AR 4SHgment

i ' j i | effectuated
°°%§$Pﬁ‘§‘?%§°°@ﬁ‘é@%§%&?%@3§f%ﬁﬁ@ﬁ? 1206. [0080] For a

software i nplenentation, the techni ques described

herein be. | mpl.ement ed. wi t h.nodul es..(e. g. . . .
3. pr od b g Ied S GHER o iR s Ry et Rampionya te n-
bahd'Einh ATErER $6HipHSss thakRiting Tiediathsaliag GHoesativayn be

stored in menory units and executed by processors. The
acepgdancy withithe aasignpwnt. npl enented Wit hin the processor or

external to the processor, in which case it can be

comuni catively coupled to the processor via various
4, MeaITheasethcl detm J, furklee cembrisin® G8Admiviias thé fine beéeduling
_ described above_includes exanpl es of one or nore
informatinmie dyaamicelly adjugtheasgigg@entor possible to

descri be every concei vabl e conbi nati on of conponents

or met hodol ogi es for purposes of describing the
5. af orHwremdth@hefttlaim 2, the assignment allocates resources associated with

reverse link communication.

6. The method of claim 5, the resources include one or more subcarriers.
7. The method of claim 5, the resources include one or more timeslots.
8. The method of claim 5, the resources include one or more power levels.

9. The method of claim 5, the resources include one or more packet formats.



enbodi nents, but one of ordinary skill in the art may

recogni ze that many further conbinations and
woeorsuBgdsp ons of various enbodi ments are possi BCEUS2006/023097

Accordingly, thedescribed ggbodi nents are intended to

enbrace all such alterations, nodifications and

variations that fall within the spirit and scope of

t he appended claims. Furthermore, to the extent that

te ncl.udes™ used i.n.either. th ai l.ed
10. o cTiTphed SERARE oy B ThatiEnSia Rring ARet Sl Hnche
|ncI u3|ve in a_manner simlar to the term"conpri sing"
"conprisin is interpreted when enpl oyed as a
1. tr éﬁsqmﬁfbﬁ@pf 1ithe autcqfzhamd ciappel benge spnimmion free channel.
| S:CLAIMS 1. A nethod that facilitates efficiently
provi di ng scheduling information to a central
12. scliBtuhethod obetpini 5, faghertcoansigingttiangmitiag the fHeRelbduling
i nformatjon via an out-of-band channel to a base
lnf%??rbwlt &r?ﬁhqdph?ﬁs‘%ﬁattfﬁ’é“qs}% schedul i ng i nformation
via an in-band channel to the base station. 2. The
nmet hod of claim 1, further conprising receiving an
13. as sThprmrethod obcrlaim; b dgithney comptiieg eppemsitgstbb Eidebdtrduling
. informtion t hod claim?2 ransmttin
infepRa o RO st Prgef s Wi e tocket it B beaptifingpver
the fpidddedhasgdrpri ses transmtting the fine scheduling
information in accordance with the assignnment. 4. The
met hod of claim2, further conprising transmtting the
fi FOAQ 1 nf ust_the
14. 2 oS OREN b Aehe) B B BRRD oo R IO b
mmﬂthmHyes resources associated with reverse I|nk
communi cation. 6. The nmethod of claim5, the resources
i ncl ude one or nore subcarriers. 7. The nethod of
15. ¢ L8 Methb@6f (FHPHIERSmIMAL HLGoRRE sodIR SinfdiBALR!
. The net hod c almb, e resources 1 nclude one or
penndmeﬂpomer Ievels 9. The method of claim5, the
resources include one or nore packet formats. 10. The
nmet hod of claim 1, the out-of-band channel being a
16. dedicAah8tlo@ BAAIRIRL 1, tlehsmithfg TRIddaHe Qéheﬁhf?ﬁé‘i‘n%onﬂaﬁ@nfn

out - of - band channel bei ng a contention free channe
response to a received signal from a base station.

17.  The method of claim 1, transmitting the coarse scheduling information in

response to data arrival.

18.  The method of claim 1, the coarse scheduling information includes data related
to at least one of a buffer level and a quality of service (QoS) level of an access

terminal.



12. The nmethod of claim1, further conprising
transmtting the fine scheduling information with a
wecehmwoassd data transm ssion. 13. The net hod oPCTIUSRWG/023097
12, further conprising app ing the fine scheduling
i nformati on as one or nore headers associated with a
data packet to be transmtted over the in-band
channel . 14. The method of claim 1, transnitting t he
coal,s h i ng.informati automati c 15.. The
9. ot HEmEAoR PAFAHES L Faiirdiine e ot oot s irmiian fgher
(mnhﬁfggnatlon periodically. 16. The nethod of claim1,

transmtting the coarse scheduling information in
r esfsépigening adirstanisiberf Sippertablé subcaaichalsed ome buffer 187el;

The; net ho [ ansm. t t he
screoRiate & e aiiber O AR AR AR B3 g power
conitﬁamt]’he met hod of claim 11, the coarse scheduling
i nf, tion |ncludes data related to at | east one of a
bufl %‘? é‘lmm‘l’é‘ betregenithe Brst Bapbergad tapspondmenbefof
.19. The nethod of claim1,
SUP a%gfnﬁtﬁ)??lrﬁ%ffh coarse scheduling information further
c ortpmismigtting deltednlinginfigmation that idettifiesa mﬁgesmplmdtﬂgabé e
arriers _based on_a buffer |evel; determ ning
o OB ?enélafp%rar PUIBPeS a8} et ot murs OB uRpratle
subBa¥lls. constraint; identifying a m ni num between the
first nunber and the second nunber of supportable
subcarriers; and transnitting schedul i ng i nformation

201 haAV&lPE?%EI{:&.]muﬁﬁm.tCﬁé gﬁ%g' n ud| ng.the identified

‘t he second nunber

of smpporyt thbl retasnsined dsk@idted %Qh séhéﬁlluhﬁﬂg fFSrmation; and
conmmuni cati ons appar at us, conprl S1 Nng: rrermry that
r etaaﬁ’rﬁeesa%tthatéé%lé@itm%se\/ﬁcmm%@aw@mﬂgm i¢ e pei¢fchand

tda BIRGERDR anll I&@:Ilsr{u'isa@'?eggcflgdu?ﬁ@ G s g A b0 band

nformation via an ou
channel to the base station.

21.  The wireless communications apparatus of claim 20, wherein the processor
receives an assignment corresponding to the coarse scheduling information and

transmits the fine scheduling information in accordance with the assignment.

22.  The wireless communications apparatus of claim 21, wherein the assignment
allocates resources associated with reverse link communication, the resources being
associated with at least one of one or more subcarriers, one or more timeslots, one or

more power levels, and one or more packet formats.

23.  The wireless communications apparatus of claim 20, wherein the processor

transmits the fine scheduling information with a scheduled data transmission.

24.  The wireless communications apparatus of claim 20, wherein the processor

transmits the coarse scheduling information over a dedicated channel.



channel to a base station and transmts fine

scheduling i nformation via an in-band channel to the
woaem/1383bi on. 21. The wi rel ess conmuni cati onsSPCT/US2006/023097

apparatus of claim 20, whergi n the processor receives

an assi gnment corresponding to the coarse scheduling

information and transmts the fine scheduling

information in accordance with the assignnment. 22. The

AL SRR I B W

detéreMRdsSEM AN IR CAAbEY of 3hpRftable RELIBSEY hLEETak8liRGhe coarse
associated with at | east one of one or nore

schediing ipfoppationghat igeludes arangeesspGated withshemaninmen pumber of

..one or nore packet formats. 23. The
supkﬁf%li%usb@%%ﬁ%m cations apparatus of claim20, wherein
the processor transmts the fine scheduling
26in2grna ion With a schedul ed data transm ssion. 24.
‘The WTFRT58 SSMERIgHPRSANPETEIsfppeffisicndy Frnseringsoigeduling
infBRfish B 4 EArRHALEIAE rfta%%gﬁ“ k I ng
i nf Sr mation over & délél% cate %%ggﬁga@ggﬁ%%%&%&gg‘%séss
congarsmgni cat i ons apparatus of claim 20, wherein the
processar determ nes a maxinmum.nunber of supportabl e
S uDBERP o ERIOPB SRR et iPRiBarRal o He dn Pihgt band
chanfidlor mati on that includes a range associated with the

maxi mum nunber of supportable subcarriers. 26. A
wi rigpans Sorcadvigrinig satase gemerp e igverse fink cahimicativi associated

: ' ' information to a centralized
Wlt%?:%@%ﬁé#@%“ﬁ%ﬁ?%ﬁtﬁgn’a ocating in-band resources,
c onpedns iforgransmidtiiag detailed sohsdilingiinre @SR 96 Medsid d@nnel
b [ fornﬁtion vi a an out-of-band channel; neans for
ASEHYRANIN BSSLERMEEEi gnment for reverse |ink conmunication
associated with the coarse scheduling informtion; and
means for transmtting detailed scheduling information
27.vi allerwireledsaothnmimacatiohs hepmedtus gfabaitd @6, fatiey 0ompiising feans

The wjreless co nj cati.ons apparatus of claim 26,
for ﬁ?sf%ﬁng 5@%%%64*@% é“ijf]HPat{?)Pa?N shi fedicried ehanpelar se
scheduling informati on over a dedi cated channel . 28.

The wirel ess comuni cations apparatus of claim 26,
28. 1 urtheevirdesssemsnmicatioanapparatus of claim 26, further comprising means

for determining a maximum number of supportable subcarriers related to an access

terminal.

29.  The wireless communications apparatus of claim 28, further comprising means
for transmitting coarse scheduling information that includes a range associated with the

maximum number of supportable subcarriers.

30.  The wireless communications apparatus of claim 26, further comprising means
for dynamically adjusting the assignment based upon the detailed scheduling

information.



for determ ning a maxi mum nunber of supportable
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maxi mum nunber of supportable subcarriers. 30. The
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information and transmitting the fine scheduling information by way of the in-band

channel in accordance with the assignment.

35.  The machine-readable medium of claim 33, the machine-executable instructions
further comprise transmitting the fine scheduling information with a scheduled data

transmission.

36.  The machine-readable medium of claim 33, the machine-executable instructions
further comprise transmitting the coarse scheduling information at least one of
automatically, periodically, in response to a received signal from a base station, and in

response to data arrival.
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further conprising dynam cally adjusting the resource
assi gnnment based upon the received fine schedulin
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maximum number of subcarriers supported by an access terminal.

41.  The method of claim 38, further comprising receiving the fine scheduling
information included as one or more headers associated with one or more data packets

communicated over a reverse link.

42.  The method of claim 38, further comprising dynamically adjusting the resource

assignment based upon the received fine scheduling information.



a menory that retains data related to allocating
resources associated with reverse |ink comuni cati on;
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schedul i ng dat a, aIIocatese$esources based upon the
rough scheduling data, rec Ves fine schedul i ng data,.
and dynamcally adjusts the allocation of resources
based upon the fine scheduling data. 45. The w rel ess
conmuni cati ons apparatus of claim44, wherein the
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conmuni cati ons apparatus for efficiently receiving
scheduling information to enable allocating in-band
451 es dlhecessless eommsicagonappastfsarf chimaidnivhgretothe processor
schedul i ng infor.mation via. an t - of - band channel ;
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fine scheduling information via an in-band channel
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assi gnnent based upon the fine scheduling informtion.

47.  The wireless communications apparatus of claim 44, wherein the processor
obtains the rough scheduling data that includes at least one of an indication of a highest
quality of service (QoS) level of data to be transferred over a reverse link and a range

describing a maximum number of subcarriers supported by an access terminal.

48.  The wireless communications apparatus of claim 44, wherein the processor
receives the fine scheduling data included as one or more headers associated with one or

more data packets communicated over a reverse link, in-band channel.

49.  The wireless communications apparatus of claim 44, wherein the processor
analyzes the fine scheduling data to identify a format for disparate data packets to be

obtained from an access terminal.



52. The wirel ess comruni cati ons apparatus of claim 50,
further conprising nmeans for obtaining the coarse
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buffer level and a quality service (QS) level. 53.
The wirel ess communi cati ons’“appar atus of clai m 50,
further conprising nmeans for obtaining the fine
schedul i ng data included as one or nore headers
associated with one or nore data_packets comruni cafed
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of claimb54, the machi ne-executable instructions
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i nformati on by way of an out-of-band channel;
54. A machine-readable medium having stored thereon machine-executable
instructions for:
receiving an out-of-band transmission including coarse scheduling information;
transmitting a resource assignment based upon the coarse scheduling
information; and
receiving an in-band transmission provided based upon the resource assignment

including fine scheduling information.

55.  The machine-readable medium of claim 54, the machine-executable instructions
further comprise dynamically adjusting the resource assignment based upon the fine

scheduling information.



transmtting a resource assignnent based upon the

coarse scheduling information; and receiving fine
wecehmwaasismg i nformati on by way of an in-band chanmuwskgo6/023097

the fine scheduling i nformaﬁ on provi ded based upon

t he resource assignnent.

56. The machine-readable medium of claim 54, the machine-executable instructions
further comprise receiving coarse scheduling information that includes data related to a

buffer level and a quality of service (QoS) level.

57.  The machine-readable medium of claim 54, the machine-executable instructions
further comprise receiving fine scheduling information that includes data related to at
least one of a buffer size of an access terminal, a queue-latency measure for quality of
service (QoS) purposes, buffer sizes for multiple QoS, a head of line packet latency,

power conirol parameters, and maximum power constraints of the access terminal.

58. The machine-readable medium of claim 54, the machine-executable instructions
further comprise transmitting a signal that facilitates obtaining the coarse scheduling

information.

59. A processor that executes the following instructions:
receiving coarse scheduling information by way of an out-of-band channel;
transmitting a resource assignment based upon the coarse scheduling
information; and
receiving fine scheduling information by way of an in-band channel, the fine

scheduling information provided based upon the resource assignment.



