SCHEDULI NG OF DYNAM C BROADCAST CHANNEL CLAI M OF
PRI ORI TY UNDER 35 U.S.C. 119 [0001] This Application

wo eoosPexoaeht cl ains the benefit of U S. Provi si PCEIUS2008/057142

Application Serial No. 60/894,893 filed on March 14,
2007, and entitled "SCHEDULI N6 OF DYNAM C BCH I N LTE. "
The entirety of this application is expressly

i ncorporated herein by reference. BACKGROUND |. Field
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transmit power). Exanpl SACKGROUND e- access systens
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‘B Cdi vi si on nul ti pl e access (TDMA) systens,
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ﬁfﬂﬁzeeld%ﬁrs%o%ﬁrﬁ@tfo .g., a multiple-access system) and a

ase station i1s effected through transm ssions over a
wireless link conprised of a forward link and a
reverse |link. Such comunication |ink may be
P BaskgronBe vi a a singl e-i nput-si ngl e- out put (Sl SO,
i ple-i - Si _ . . . .
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Egatm({plléy of rr‘rgu%i)&re]%(cecnetss systems include code division multiple access (CDMA)

systems, time division multiple access (TDMA) systems, frequency division multiple
access (FDMA) systems, and orthogonal frequency division multiple access (OFDMA)
Systems.

[0004] Communication between a terminal in a wireless system (e.g., a
multiple-access system) and a base station is effected through transmissions over a
wireless link comprised of a forward link and a reverse link. Such communication link
may be established via a single-input-single-output (SISO), multiple-input-single-output
(MISO), or a multiple-input-multiple-output (MIMO) system. A MIMO system
consists of transmitter(s) and receiver(s) equipped, respectively, with multiple (Nr)
transmit antennas and multiple (Ng) receive antennas for data transmission. SISO and
MISO systems are particular instances of a MIMO system. A MIMO channel formed
by Nr transmit and Ngr receive antennas may be decomposed into Ny independent

channels, which are also referred to as spatial channels, where Ny < min{Nt,Nr}. Each



channel s, which are also referred to as spatia
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Its purpose is to present sone concepts of the
BRLOPMSBY enbodi nents in a sinplified formas a
prelude to the nore detail ed description that is
presented later. [0007] The subject specification
di scl oses systen(s) and nBUMMARYthat facilitate

li f t d
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exitesienerdrvicly aedily iended toyreitiar i¢mmafniey o drifisak glemgnts nor
%@I{nﬁ%tr%ﬂlé; ycg@% gf %ll%lll]llg ﬂ?)gﬁﬂnén%. (D?'L%l}rpos%qp ?odﬁjeﬁerﬁg séthé® gon%gﬁts of the
described embodiments in a simplified form as a prelude to the more detailed
description that is presented later.

[0007] The subject specification discloses system(s) and method(s) that facilitate
scheduling system information. Scheduling of system information exploits a control
channel associated with a broadcast channel (BCH), and utilizes reference information
(e.g., a time reference or a scheduling reference) in addition to system information
typically carried by scheduling units (SUs). Scheduling proceeds primarily according to
three scheduling planning types. (i) Explicit scheduling plan. A SU carries an

indication of a time at which a disparate SU is to be scheduled in the control channel



three scheduling planning types (i) Explicit

scheduling plan. A SU carries an indication of a tine
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[0011] In a further yet aspect, the innovation discloses a computer program
product, comprising a computer-readable medium including: code for causing at least
one computer to schedule a first scheduling unit that conveys at least an indication of an
instance at which a second scheduling unit is to be scheduled; code for causing the at
least one computer to schedule the second scheduling unit in the control channel

associated to the broadcast channel; code for causing the at least one computer to
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DESCRI PTI ON OF THE DRAW NGS [0015] FIG 1 illustrates

a multiple access wirel ess conmuni cati on system
BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 illustrates a multiple access wireless communication system
where an access point with multiple antennas simultaneously can communicate with
various access terminals that operate in SIMO, SU-MIMO, and MU-MIMO. The
access point can exploit flexible CQI reporting as disclosed herein.

[0016] FIG. 2 illustrates an example system that facilitates scheduling system

information in accordance with aspects described in the subject specification.



where an access point with nultiple antennas
si mul taneously can comruni cate with vari ous access
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The access point can exploit flexible CQ reporting as
di scl osed herein. [0016] FIG 92 illustrates an exanple
systemthat facilitates scheduling systeminfornmation
i n accordance with aspects described in the subject
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according to aspects described in the subject
gpecefaraats errordig926h seheduling polityisteadieg ta alpagtskset forth in the

di.agr am n exanple systemthat facilitates
%%%aﬁmcﬁfbcaﬁﬂ?‘ts according to aspects described in the

foedsect spemi ficahbedes DbIbok dERrIHroERh RIdkPe system that facilitates
scheduling units according to aspects described in the subject specification.
[0026] FIG. 12 illustrates a block diagram of an example system that facilitates

scheduling units according to aspects described in the subject specification.

DETAILED DESCRIPTION
[0027] 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 one or more embodiments. It may

be evident, however, that such embodiment(s) may be practiced without these specific
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einpaldi fsemt s are described herein in connectlon wWth a

\[/(\4058]I ess Various embodiments are described herein in connection with a wireless
terminal. A wireless terminal may refer to a device providing voice and/or data
connectivity to a user. A wireless 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 wireless terminal can also be called a
system, a subscriber unit, a subscriber station, a mobile station, a mobile terminal, a

remote station, an access point, a remote terminal, an access terminal, user terminal, a

user agent, a user device, a customer premises equipment, or a user equipment. A
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[0033] Referring to the drawings, FIG. 1 illustrates a multiple access wireless
communication system 100 where an access point 110 with multiple antennas 113-128
simultaneously schedules, and communicates with, various mobile terminals in SIMO,
SU-MIMO, and MU-MIMO modes of operation according to aspects disclosed herein.
The mode of operation is dynamic: access point 110 can reschedule the mode of
operation of each of terminals 130-160 and 170,-170s. Additionally, access point 110

can dynamically adjust reporting settings based on changing operation conditions that
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BEPRA 183 4 QJCW(ﬁte%%nﬂgﬁlohsﬁom, and to, the disparate groups of

mobile stations. It should be appreciated that disparate devices in cell 180 can execute
disparate applications; accordingly, CQI reporting can proceed based on reporting
policies established by an operator of access point 110.

[0035] In an aspect, advanced system such as LTE can exploit MIMO operation
within both frequency division duplex (FDD) communication and time division duplex

(TDD) communication. In FDD communication, links 135g;-175g; employs different
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with OFDM and in the tine donmain with SC- FDM )
shdrnd Bnthe ISt qfrsulalpqnéﬁ.nétsiap@p(vpp]leh@ne or more subbands can be specified

for voice-over-IP (VolP) traffic only, while remaining subbands can be primarily
targeted for high data rate applications (e.g., file transfer protocol (FTP)). As indicated
above, specific assignments of subbands can dynamically change in response to
changing traffic needs. Moreover, CQI reporting directives can also vary dynamically
in response to traffic changes. An additional source of dynamic changes of subband
assignment, and associated CQI reporting, can originate in performance (e.g., sector or

cell throughput, data peak rate) gain or loss when mixing various traffics into one
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'@@mr@ﬁ §¢QPs ogﬁléegb@rﬁ@rap@gmﬁeﬁ@ laigpst g))r simplicity, the term * rbase station”

as used herein can refer both to a station that serves a sector as well as a station that
serves a cell. While the following description generally relates to a system in which
cach terminal communicates with one serving access point (e.g., 110) for simplicity, it
should further be appreciated that terminals can communicate with substantially any
number of serving access points.

[0039] In communication over forward links 135p-175p, the transmitting

antennas of access point 110 can utilize beamforming (e.g., to effect SDMA
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schedule SU-2 category scheduling units. In an aspect, such a channel can be identified

as a Stand-alone Dedicated Control Channel (SDCCH). To schedule system
information efficiently and thus mitigate unnecessary utilization of transceiver
resources, with the ensuing battery deterioration, planning component 218 can
implement at least three scheduling plans discussed next. Each of the three plans are

devised to reduce unnecessary utilization of transceiver resources in an access terminal,
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Hns ow3RBedithpi 8Us causthnandispadite atlmbcr oﬁm{mec ﬁreqmmcjo en‘dilrrespect to

it word conve n the resour b ock S ,
vt st sSSP E & tmat st 6ot LBBRRabE 6P 414; hence,
iRdigRELNSIZS AbSERE] I Wit smprbwk&l@mab BORVARt SPAUH blocks in
LTE systens. Generally, in the subject description, an

diagiam IHh nlecni asgedd, tBuinsliaedd e g.323 380 ppasifichtime SIOCEHhe control
ghannlél éﬁCgH’ 3 1%141? Ahould be %ggrtecgteditﬁraﬁ such a scheduling plan can present
practical complexities. Namely, the control channel, SDCCH 312, needs to have the
ability to indicate which SU (e.g., 325 or 345) is being scheduled; the latter can be
accomplished via additional information in the scheduling channel itself (in which it is
assumed that space to enter additional information is available), or by using multiple
BCCH (broadcast control channel)-RNTIs. It should also be appreciated that the

scheduler 215 should guarantee in advance that timing of the scheduling events (e.g., T



indication to the specific "landing" block. An
"indicated" tine, in an aspect, can be neasured wth

WO e®pecidg 0 a resource bl ock boundary, as depiRCEUSI008/057142

di agram 200; nonet hel ess, other origins of tinme can be

sel ected, such as a central tlde slot ina SU It is

noted that in diagram 300, resource bl ocks 306, for

P-BCH, and 314 for SDCCH, are depicted. Mbreover,

LY>23 GU33‘.‘3@ obk 3dkxsfor diffemért (SUn (s s SR 335 @ndrﬁU’rZ)MS)sfail to collide. In

SEUE e L AR, o2 e shed Bl gk . SOEA.
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the fact that a control bl ock "has SU schedul ed be
soRANGY eniotion, @f ‘SY- anwmhltheedclmdulbd %@H SloKSTErom tnavs 1o shortly

F\eerrfglﬁ%ﬁ’g rap t§an ta.(r:] SI?eC%peC]tmet S f?sﬁtaro%tle tra]ul’lmbgé §Of“SU-2 is to be

qaency W €s ose 18

SRl th R €onRENileARte a control channel block 306 or
314; hence, the differing sizes associated with SU

H0d2ks and(iD- Beeriadid SHETHing pés i Alteinagyedm ﬁwotlmen indication

S PPRES b rdSsh PSRN (i ST bt RRSH HiR el or time
PRRIEEBEY, @6k JchadulmY isparass Elﬁ&@@hhliﬂgguﬂdsm CR32 P Ex&ddintrol channel

practical conplexities. Nanely, the control channel,
8Badred vith theBeBCHAHau e, SREEDB13. tls“/orte@ampth @&@rescmumg a first

S . 0. 25 hed th

SR el e RO R ab P REMBOD e P dPkERg: and so
fadukd Shedhlaanetondt aédulink inMYED 35 dvsryas SYFBEhdRat= 24000
space to enter additional iRAformation is avail able),

sptsbyegusiimg ter| 355pheh BEGEH 2087 badmabe tioerW-dlis scheduled. Tt should

hannel.) - RNTIs. 1t. shoul d al be appreciated that the
%ﬁ@ﬁ%ﬂ%ﬁ %‘sa@%ﬂw@ CQH@P%W?@S-CM g &cquRnges Ol Hign a fixed

;
S Ol LR Rk ofhogyb 35 g g hpdule SU-2
B30 hecoaliegtd subbstantiall yoangetimé ecquichdegatime Gaidenseso;taﬁ belg&nerated by
an aspect, the t i.cation carried e first

URRTAYREC §Bn%rét05r5315[flls 52065 a@awcmwy WH‘QP g Séf%telal 7200 time
Léﬁl‘ﬁ@ﬁce%ﬁ&‘&t& 0oNY&YId %u%s'iﬂ% ASTRY bempiichOmM 80fsch§hhe7r 215 an rely
Wi be schedul ed 23873 slots fromnow, or shortly

oihe lcelwbtléattéd plaating compamend 2$$)éxat fontain$ tme oéfuets gamerator 221.

SU- 2 t | ed TOFF
BE"CT or 0l TS Bt selibis euthdiivt g hPR, O con be
ArhSlemahtcd Q\l'lth, the hr@udwlﬁg alﬂ:b_'k‘ét fAyicRn ﬁmﬂvseu&ﬂnﬁag planf | AStheduled
schedul i ngi unit (e.g 320) can indicate a tine

SVcﬂe@ Y7-1t41% Opé?-(i))o@ntca%Eﬁ tifog rln@@ﬁmmelgng‘l 1§ gpRidatea second

ts SU-2 352 in the ont

SEEE e AP : Bl Geri £ BRCET3 P e second sU
EX2MPUS 4861 &fnvSENEML ifScaioh 483kt SRREAUKIASIURIL ; SU-2 )is to be
e.9., SU1 320, planning conponent 218 can determ ne,
aﬂnddlslod imttie chzumel 0@ gthe guthehabwedwnichsohd dug.i BYCAH $12.

&%4%] 352 ei‘cesLXuIEi b%%}s)prema erde:chatlt schedu?lng the SUs, in either category SU-1
308 or SU-2 316, proceeds according to standards scheduling algorithms, like round
robin, fair queuing, maximum throughput, proportional fairness, and so on.
Additionally, it is noted that while SU-1 308 and SU-2 316 have been utilized as
example units of system information, other categories of less frequently scheduled units

can be implemented in substantially the same manner of plans (i)-(ii1).



slots, beginning TOFF 355 with TOFF= 23873 fromthe
time SU-1 is scheduled. It should be appreciated that
wW@2@Bamog conponent 218 can use tine sequenckPSI/U51088/057142

than a fixed cycle of period t. Generally, planning

conmponent 218 can determ ne tB‘scheduIe SU- 2 352

according to substantially any tinme sequence-tine

sequences can be generated by tine sequence generator

POB4S] 1t i slttie nwee m@@@sw 3ats eumifigerddntosperfasm 20®rtion, or
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enerator 221. [0043 (|||) Transitive-expl
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schedﬁﬁc’}%r1{’rg§8r:’fﬁe A scheduled SU (e.g., SU 1 410,
[11046]20) cafctzduley gystehminformbitoal ioorscheiuting whilts S, 425)ypically
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&%ﬂmauéﬁ 0dia €O WeYHoR cbhﬁ%nérﬁdmat | 98 cARS Bdm meﬁh 85 generally
(e.qg., )is to be scheduled in
uhlmlnela ms sbcomlewr&v\{ﬂoh shénen otoodatecd giilot kignale) date,. and, scheduling
312..[0044 It h a eC|ate t hat
BTt rrdosols: soll"dP, HispheaRByERyRaLs oyl boundary),

ﬁbhl?engyl%ynl@ﬁl%ﬁfkﬁﬂ% AGEBFAUE, t4dS tindadedScanC Bedubie®8d through
algorithns, |ike round robin, fair queU|n maxi mum

EQIF Qi@tglmmftrecep\ﬁd&h IAjwa‘IlOIfaHM ingaticulpdn @@%dﬁ stations that operate in
@ﬁgﬁ(% IR MY) d c ich gquis eﬁthfStS %Q{g\ 1nglu? %aiggo g?nﬂelsg'd?parallel-

ave “peen i z€ exa uni

tdnie@l@mtm@anem h[ﬁdit Sladva O rak eﬁelofas| E@&lefrrtems&nfﬂauon components,
schedul ed units can be inplenented in substantially
Hadanaiddrapsiqrastions cogpmensnts jand cpmpyngng thas penoratp shaygyarge of such

Rk 98§§Sﬂr113 %r%ﬁﬁdl t‘flatcﬁl%f: S 5(95 {sacfolﬁ?%{u%g%%eﬁgﬁ' O}Bbﬂlon or

or substanti al unctlon
adnpatigiyt gl ithe ﬁnasmImt adtion(s) 24.9., cdmputhtiars) ofdamtbonnnts in detection

bl ock di am 200, ne 235.is caoupled to )

5%%%?%2%22‘1 alg‘HStEf’é?ng’eg]@P]i‘ diaggem 2905 mspiony 9? deisoupled to the
fc&ssol PS5 Med i@RShe dkilliS&d 1tY Estorc@Rakidi3e d!ltlakﬁrucht}ég instructions,
acilitate operation of the processor 225. [0

Setnticrad, edd ﬁy:sltk@mhlahfaoﬂmc DmraUQJTO@hhpmqbssmg%m t s 245,
d via a f rmard

izt crkietan BuEHTR h el i kel meilifid Seheduing

syt MBfobAMion acdé)@daﬁéé lvdth ﬁﬁﬁ@@ NRRErikaddin ML KBfdcPWescription.
conponent 255 generally includes a set of correlators

Brsst stafiepwnl0 qosnptisesee sclisidblst 553 yddhsprovigesnschafeing functionality to
sc’cq];gglﬂgl H%%u ‘?%Sﬁl[gaﬁsori n%Ledetﬁgtgal ?ess?rej& 1& pOnﬁgu%dnt% perform a

orrra

potich r@rsuzmntfany allndho furectional, acaevds X df&ohipbﬁent@ﬂlnscbﬁiuler 515. As
detected through correlation of received SUs.
AsiretedimPblogk diagramasPP cmpmery # risisornled taflicoprecesier 225 and can

PPEEAL& td store various data, instructions, reference time sequences, scheduling
plans, and the like, which facilitate operation of the processor 225. Scheduler 515
includes a planning component 218 and a time sequence generator 221,; both
components operate in substantially the same manner as disclosed above in connection
with FIG. 2. Additionally, scheduler 515 includes a policy store 518 that comprises
scheduling plans (or policies). Such scheduling plans support scheduling conducted

through planning component 218. For example, a scheduling plan in policy store can



M MO and SI MO, detection conponent 255 can i ncl ude
serial-to-parallel and parallelto- serial conponents

W@ pB/1s30e8\n) , as wel |l as Fourier transformati oPCT/US2008/057142
conponents, Hadamard transformati on conmponents and
conponent that generate the ihverse of such
transformations. It is noted that processor 265 is
configured to performa portion, or substantially all
miedify @rion¢ eevpienescutilinad 49 r¢fercyee asbspbadele isdresipling units in order to
co nents i n detection . co ent., 255, Ll Lustrated ...
PRVBRoRL SpigpArk ShinelrafRrPRaRingy Buofiiat Rl i addicon
pohegEls0flad6d pality care & BétiaséZed céramshRhov&smndaiths of a service
data structures, instructions, directives, and the )
felleeor posiar, mawiqert By daghstaiononl b for Hastanse sdicppa pgiiguration;
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acili1tates scheduling systemintormation 1n
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de ﬁriptio . Base statign 510 conprises a schedul er
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processor 265 1s configured to performa portion, or

sfirst@ntiinalstqueatds, fot hehctlulmg bystam iHotrhamhs pn aftelligent component

conmponents. i n _schedul er 515. ..llustrated Ln bl oc

AU S0B° BRIy 298 oo asn] SPRUeR: Goegeapcet current
#Phigiddic Gaf dIecomirhbnigRbnt M dTeRsEctddédnHEniB@tod conditions and infer
Instructions, reference tinme sequences, schedullng

pptaniced selpduhes plage andinghsdqaende geacetiopdhaitdnswreofortdxemple, a

roce q: l.er inel ude nj - .

RUBGERERY oo 3sh e Rl LI R Py Rohugg it o
sduien) einfeserRp it éxplstddstoadtiisalthy ritbet Seiih BERAEling Snits are
di scl osed above in connection with FIG 2

wharlulpdand roferongsretuiubptansialy misimtres Dasypwtif-¢ yF uthrreore, through
%‘lﬁﬁlﬁélg%‘% gg@?é}%&g ?% ]; GPRAY 35 @lnﬁ"é ey %'Elnﬁ%éh%g@?)g Oplans based at

S support sc I'ng con
tehstan giart pinan oirnant doffposiendt h8dulrgrunéts aqelued taabe conveyed, mode

schedul i ng pl [ [ tore canpodjfy a.ti

SeeRrEHIE: ie: |Si?§@d§¥\@8ra€%flﬁ\4§éﬁ trd oL ERbUS FETQRHENG Drigrved by
et Satidh Ofemdt Be AIKRY € PLirtied! }l'e't,sbz%@§ RANmaciihe _rl‘&l?ﬂling techniques,
associ ated wth a broadcast channel. In addition,

stdiegant icngpphem S32il rcapohodify sthedelingapolbeeshaskplaoh and stored such
comuni cat i .on nditions.of a seryvice cell ect or

SEP Y 2fiSyo8 08" iR Bla'taf SRS pifew e Lnseinishs trough
FRRblaHEAS [i@Nicc &S| tefrsigat ?érf&tﬂﬁﬁc@%eﬁﬁbﬁ rpet@eth@ice—ec.g., battery
interference; and so forth. It shoul d be appreciated

power, pefferaiilicatéone pirgssiamand eommpeiraia aygHwad trangmission power,
gﬂ{@gbgor scenarios in which a roam ng nobile term nal

enter a service cell or sector. [0048] In addition, to

fonad] i t at eAepemployed kfrciabéroctyl &fd SA5other Opartions of the subject
determ ning reference time sequences for scheduling )
spestiearionnthsrtamt i rclliggnce’ nteders it die abilbpie ieasen ©f graw conclusions

%%rf,aé iﬂ?grtz ?%Cm%g H Rlture! Rat@3f ?Ss@ﬁ%tn bdsd 6h leixgﬁﬂé information

conponent an coll ect curren
about the system. Artificial intelligence can be employed to identify a specific context

or action, or generate a probability distribution of specific states of a system without
human intervention. Artificial intelligence relies on applying advanced mathematical
algorithms—e.g., decision trees, neural networks, regression analysis, cluster analysis,
genetic algorithms, and reinforced learning—to a set of available data (information) on

the system.



and historic data on conmuni cati on and cel |/ sector
comruni cation conditions and infer optim zed

w@ewedwoshg pl ans and time sequence gener ati onPCTIES2008/057142

ensure, for exanple, a reduced rate of collisions

anong schedul ed systen1|nfornﬁi|on schedul i ng units.

In addition, inference can be exploited to adjust the

rate at which scheduling units are schedul ed and
Il\epfé“ﬂ@ld@redo theoacgqlhighmemalowhqwamqus zetowwsiyasmmts described above

urther.nore gent
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8MPIRRedn, sReci fcation, the term™"intelligence" refers

to the ablllty to reason or draw concl usions about,
H0§0] i nf eFIGt diés chipeledragesm O of an @mbctcbm@nt of acfyagtswitter system
0 for b
grﬂf{% |Cl%: frllsalfgg {ahﬂgzh naglé1 rIlIgran Ber%ggl[g'i%oéyslg %E%e n%en?mnal 250)in a
SReg1é-irpue antlept-oatpuqMIMO) Ofst@r nRitatm proprd@bﬂ)bldeut §or sector)
distribution of specific states of a system w t hout
FRIFRIHNICATQY (leh PNIGSHESS ARYIFQnegniin peROBJaNCe Steoncedr Barco#ppects set
gnqﬁﬁ Hér@ig e}gtvffﬁg QI%QSMGF %@éﬂl%qb ﬁ’hﬁﬁrdat@%} aenlgmb?r of data strecams
eci sion trees, neura wor k&, regression analysis,
cinub¢ provaded| fyeinsy dgresetuice Rgo rtra:nbnmst (Tapddate pm‘cexsoeﬂm In an
egnging to a set of available data (information).
ettt A TR R TanBIICH & VAL & SRRCF SRS i anippna. TX
4@k i %s@y%@m%tﬁ%gﬁt SndBRGId2Pe0haRAYE §fa for cach data strecam
connectlon with policies for load indicator generation
bmidd onhharrtawlamatied saspecicdecta foy Hnt date strmn supijoztle coded data.
ed herein

B 555 AT ARG B PP NRRBI T pilbCadi using OFDM

reehhigaal qgh'e?ﬂof &dta is&?ﬁlﬂhlﬁga khern dah padditl tHAHrdERWINE a known
i nferences om the nodel’s so constructed, e.g

Magas e dg uspdat Bic(tepavEdr saptamytel %tl@@tepﬁh@tcbawi gegponse. The
%%R%Wé’x%ﬁ p\ﬁoFgﬁ'f cgdedr@a:]ae fo‘%eeggﬁ ﬁLta %Er%?x%% Itﬂeétﬂngdulated (e.g., symbol

cal net
Sappdde badyd shr alqlatticalas eiﬁb@thatllbi‘l B@emeB@ygslbﬁmm@dsde shift keying
score or approximatjon, linear classifiers, such

quydatugs phase-shift keying (QPSK), multiple phase-shift keyl?lg (M-PSK),
or M-ary quadrature amplitude modulation (M-QAM)) selected for that data stream to
provide modulation symbols. The data rate, coding, and modulation for each data
stream may be determined by instructions executed by processor 630, the instructions as
well as the data may be stored in memory 632.
[0051] The modulation symbols for all data streams are then provided to a TX
MIMO processor 620, which may further process the modulation symbols (e.g.,
OFDM). TX MIMO processor 620 then provides Nt modulation symbol streams to Nt



machi nes (SVMs), non-linear classifiers, such as
nmet hods referred to as "neural network"” nethodol ogies,
WO ewsit13oayi ¢ et hodol ogi es, and ot her appr oacheGT/URNS/057142
performdata fusion, etc. [0050] FIG 6 is a block
di agram 600 of an embodiment bf a transnitter system
610 (such as base station 210) and a receiver system

650 (e.g., access termnal 250) in a nultiple-input
trensceipere -G TRROBMI 2 astheaugm @Bat Tegartpnonbgdirents, TX MIMO
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BB L AL S SRR A g o o
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transm ssion over the M MO o ) )

various types of information regarding the communication link or the received data
stream, or a combination thereof. In particular, such information can comprise channel
quality indicator report(s) (such as CQI 279), an offset for adjusting a scheduled
resource, or sounding reference signals for link (or channel) estimation. The reverse
link message is then processed by a TX data processor 638, which also receives traffic
data for a number of data streams from a data source 636, modulated by a modulator

680, conditioned by transceiver 654, through 954, and transmitted back to transmitter

system 610.



channel. N T nodul ated signals fromtransceivers 622 A
t hrough 622c are then transmtted from Nx antennas

W@ 2b8/113dUgh 624c, respectively. At receiver BYBUSIU08/057142

650, the transmtted nodul at ed signals are received by

N R antennas 652i through 652K and the received signal
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lengtein ﬂ?@lﬁt ooriharrdanal anklivalindcaserst icpatedvibiosaid pocinery Next,
LBt AL TRod: D8] R Ry S5 B N iLRBEERARIy SfR0 mode
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res ornu reverse nmessage

5 QRIS @nlehilk alMelss ageivieBYNgeIPLsi &pasd %tscdmmaﬁlc@ﬁon therefore,
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Hl%ﬁ% o‘f%p%? 10§1ugJ}résE3rRirs gt {h)%n %@r{ﬁ C\g%s %Eg%;’%'agiker system 650

|cator eport(s suc
odrﬁmemcﬁtes veullp Lthmgtea mtmdmléd alsepnewouely dlussaohdilag 6 and

ref er.ence SI nal.s f.or k (or chanpe i mat.i on.
qerarding Ky e FWE%@E%’&%%E irg&msﬁl% geré% d Ipyuch arsystem, the Ny

HiRER%2S 15-924T6(%§0 RM3ahasat % AnfRAS) \éﬁ§ NY RbLiVEs Q@Q f652x (also

for a nunber of data streans from a data source
koo as RIX antanandivrat arMBE0, metirdichirork de. by Raylelgh channel, or

65 t tted K ..
bAOTRE RO ot obair o Busy ARRet ERERRb R &Y igpioned
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are received by antennas 4c, conditioned by
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FREREY & 1 SYS AP Bt HItPSRSSAY (H38yers) that can be sent over the SU-

MIMO channel without inflicting inter-stream interference.
[0055] In one aspect, in SU-MIMO mode, transmitted/received symbols with
OFDM, at tone o, can be modeled by:

y(®) = H(@)e(o) +n(0).  (2)

Here, y(w) is the received data stream and is a Nrx1 vector, H(w) is the channel
response NrxNrt matrix at tone o (e.g., the Fourier transform of the time-dependent

channel response matrix h), ¢(®) is an Ntx1 output symbol vector, and n(®) is an Nrx1



t hen determ nes which pre-coding matrix to use for

determ ning the beanform ng wei ghts and processes the
weziosacioerl nessage. In addition, processor 630PCT/US2008/057142

operates, and provides functi onal ity to, schedul er

conponent 644, or sinply schetful er 644, which operates

i n accordance with aspects described in the subject

specification in connection with conponents 215 and
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ter m 610,

S m.650 .conmun with trans
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REFAL AR d%%ﬁ{tio%ﬁy c'acof 9&0@&&6&61&&%%%%& %aﬁl%lﬁtr& which
system the NI transmtters 624i-624c
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above, the channel i's described by a
minﬁdmlﬁr iofthe sordioghnodarl respomsm‘@e}egst IThat, rtalakepﬁﬂed ICEQI

msg | netq all]ijien IPH%CE)‘%&S’%{ ?Q:Sfél‘({l Of %Sté)lé?t gﬁﬁ%\@a opera’tlon of a

S Qif AGmifie (d @NkhoBiliesal B, 1176,)ny m@mrn ¢ scopddNae stbfbctahnovation.
i ndependent data streans (or |ayers) that can be sent

MpseovehescBAWOMERAANGD (N tOPETed jaiptongyith SU-MIMO terminals

t f
L) SPAB GBI THGLEIRRGS: bOSF b ByR8e BSB g om0
ﬁJhloﬂldhﬁe%TS:@iOpb@%Ddlﬁi €30shymbydivd 1n—rebl€mére (%ml)stalntlrallyl\llhe same as
(2). Her y(w) is the received data streamand is

W%@%ﬁi SPITIYOYRALS With ranemiish 61 0-repbA ON@(W%ﬁ i J¢ should
ré)%?&lé% Ghi oRettaﬁgtf FOUTL&Em!t Ha ST oféﬁhégfentra{(]@ Qf ogeratlon of

dependent channel response natri x
Mbstahtldm poy gsyupb@lg. v &&d)oof, wanldsn fevicdss saah mélnmmai;selml 1706,

Ecbin 5 Rl SRy PRS EE ST cappetnt schoditer
Férsﬁi‘?rfgdinnég sQ@VINB Wec &8 bRt (c. M 116 o b@OﬁCAH %enﬁHH&?&b&E transmitter
data streans (layers) transmtted b\x‘: transmtter 610,

@

aHY hagy Ne alnX taetegnh‘eéﬁﬂlé%at andheschiiof dhe i Tophasfmultiple RX antennas;
namely, ATp has Np antennas 652,-652p, APy has Ny antennas 652,-652y;, and APg has

Ng antennas 652,-652g. Communication between terminals and the access point is
effected through uplinks 715p, 715y, and 7155. Similarly, downlinks 710p, 710y, and
710g facilitate communication between Node B 610 and terminals ATp, ATy, and AT,
respectively. Additionally, communication between each terminal and base station is
implemented in substantially the same manner, through substantially the same
components, as illustrated in FIG. 6 and discussed in the description thereof.

[0057] Terminals can be located in substantially different locations within the

cell serviced by access point 610 (e.g., cell 180), therefore each user equipment 650p,



transmtter (e.g., transmtter 610, Node B 210, or
access point 110) based at least in part on channel

we@omdittioahs and the rank reported in a schedul PEIyUS2008/057142

request by a termnal (e.g., receiver 650). Simlarly,
systeminformation can be comfeyed in a M MO

configuration by exploiting Ny layers. It should be
appreciated that c(w) is the result of at |east one
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I @iStor, Nbi‘de BLO1 (ham dYndmichllané-eshrdslc@déh ofidAnihals@3dy, 650y, and
each of the ATs has multiple RX antennas; nanely

ATp
falls N aadisRairasmesiof @yeptionplikp2URMME: eh r$z£§0 and establish a

6
e et PRl oL FRNAR 7 R ermioly

[oD5ef f ect eth by aupgt, uphdniiksd/FbbRed §lmbbignedty OF®M, at tone @ and
Simlarly, downlinks 710P, 71Cu, and 710s facilitate
Ewwser et bomoddedlEn Node B 610 and terminals ATp,

ATu, and ATs, res ectively, i tionally

communi cat | M‘%et }Fk(é%)dhﬂt(@;) ‘hé@)”L Pd®hase sf3tion

is inplemented in substantially the same manner,
Hhreo sghbasibsteahe sahd metntieg samelq tﬁﬁpdndmtuéd bagppreciated that due to

ustr ted di scuss ed. | Ccri
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[0060] In view of the example systems, and associated aspects, presented and
described above, methodologies for flexible channel quality indicator reporting that may
be implemented in accordance with the disclosed subject matter can be better

appreciated with reference to the flowcharts of FIGs. 8, 9 and 10. While, for purposes



and S), with its own rank (or, equivalently, singular
val ue deconposition), and its own associ ated channel
W@ aBi113p48 ndi cator. Due to the plurality of usRCBHUS2008/057142

present in the cell serviced by the base station 610,

intra-cell interference can b& present and can affect

CQ values reported by each of termnals 650p, 65Qu,

and 650s. The interference can particularly affect t he
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thewsehaiuliyg voit hlecﬂudtsam ihditgidne o€ acand at Whneh 21 sgmadd scheduling unit
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excl uded fromthe summtion. The terms in the series

FEpx édennd ABcend F0. by Atsat 830 therfosigind seouthaetedhling units are

I eszon(Pe Hk) of synbols transmitted by a transmtter

fUVGY% access point 250) to the other users in the

folek} [ O06RbgdrainkirE®. 8B, hthet @K@ AT St @Ylédlﬁﬂ?g un@Nd scheduled. The

associ ated aspects, presented and describ above,
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ol C c
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scheduling units is scheduled. At act 880, the set of scheduling units is conveyed.

[0063] FIG. 9 is a flowchart of an example method 900 that facilitates
scheduling system information by referencing disparate scheduling units. Act act 910, a
first scheduling unit is scheduled to indicate a second scheduling unit. The referenced
second scheduling unit includes an indication of a time at which a third scheduling unit
is to be scheduled. At act 920, the third scheduling sequence is scheduled in a control
channel associated with a broadcast channel. It should be appreciated that the first and

second scheduling units are typically scheduled in the same channel, e.g., DL-SCH in



appreciated with reference to the flowharts of FlGs.
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and FIG 5, At act 830, the first and .second
SORdYNG Hg'tuiid SORYY RS ﬁf}%f@&?ﬁ @@e@gi}ﬂ% gl hgnedude 1140 for
&Bed@ing@qt s@8Quithg bRl wichauhé NGn&tlihg! $nif CORPHEED at least an
The scheduling unit conprises at |east an indication
oidication nba sieguanlceceardongdb rvghictoa wiiod ldispamies scbeduling units is to be

di,sparate schedul. i its.is to he schedul ed. At . .
R0 r oMt Bre dAat Tor Setohulih PR SE ARt Sondiling unics
Saary!l Bdo, A20a¢13088040,1ahe 1380 cAf bSLHRLsLsdNG dnBictctrbsic device,
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I'sS scheduled 1n a con
indication of a time at which a third scheduling unit is to be scheduled; a module 1220

for scheduling the third scheduling unit in a control channel associated to a broadcast
channel; a module 1230 for conveying the third, fourth, and fifth scheduling units; a
module 1240 for scheduling a scheduling unit, wherein the scheduling unit comprises at
least an indication of a time cycle according to which a set of disparate scheduling units

is to be scheduled; and a module 1250 for scheduling the set of disparate scheduling



channel associated with a broadcast channel. It should
be appreciated that the first and second schedul i ng

wapioss1mue typically scheduled in the sane chaPCED$2008/057142

e.g., DL-SCH inan LTE system the associated contro
channel is utilized to schedud® referenced SUs. At act
930, the first, second, and third scheduling units are
conveyed. [0064] FIG 10 is a flowhart of an exanple
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integrated circuit (ASIC), a digital signal processor (DSP), a field programmable gate
array (FPGA), a programmable logic controller (PLC), a complex programmable logic
device (CPLD), a discrete gate or transistor logic, discrete hardware components, or any
combination thereof designed to perform the functions described herein. Quantum
computer architecture may be based on qubits embodied in gated or self-assembled

quantum dots, nuclear magnetic resonance platforms, superconducting Josephson



channel ; a nodul e 1230 for conveying the third,

fourth, and fifth scheduling units; a nodule 1240 for
waelsdudoshg a scheduling unit, wherein the schecdlUb208/057142

unit conprises at |least an indication of a tinme cycle

according to which a set of disparate scheduling units

is to be schedul ed; and a nodul e 1250 for schedul ing

the set of dlsparate schedul i ngunits. Mdul es 1210,

upedons] 280, Pragessnrs gl cXH6I0 nermrsdade @mblrt@@éss pichaas, bmtynot limited

%ZeCt lreiz)lg[brg ﬂqg \é%l%%télm-g?t &Z%ég &rarlrrgfs ﬁ?\g{t&l ﬂ}oc{]éates 1n Srder to

berohiat aps ud@gewrlebﬁﬂlch edbiindiRy ob@sdr @Qul@ﬁﬁﬁﬁ el pydcebor may also

nodul es (e.g., procedures, functions, and so on) that

be Ffflﬁmlﬁmﬁtﬂﬁé af GrioN b og f COMPEENH dPEFSH, ¢Bhet cupliigiion of a DSP
a

%?ggzgls g&%sﬁaﬁ of ngﬂ dl{r;y gﬁi@wf@gf&g&ﬁrs Bﬁeﬁéﬁ%g% %@Mcx% rogessors in

tdrgupttion esthar DOP ceixt err a1gl other suheccmﬁgomlsnr i n which

it cap be commuyni catively caupled to the .,
ﬁﬁ%’@bssor AP o 1] ﬂhﬁ‘eé‘fﬁ“ésw?%g%ﬁ’&%nﬂ}enteﬁﬁ mgpory” refers to
§A08RkesYaldotiein %?d&’@sc fafid Ofhdr SRl HhAFrIESES SR8 ad) eHu? 'nBt limited to,
may be I'npl enented as a nethod, apparatus, or article
ohageestort adigtelenwsd agl siden dierd cpatmmrwnalntdgtsandﬁ ovill be appreciated

tech ticl
USSPy SEhqulttharenhed Sorin Shbelk cRensspilsszopory or
AOTRU:RE ROV, BN @k GRISdDbth MoRM QM SARNBIER mERBEAPBE way of
device, carrier, or media. For exanple,

dlosipaticss and aw insitation aosvelatilacnemersbean drcudsotead only memory
j ted t t K,

H(g%%y 9gnlg§eknrl]i%nagn%@\/§ct(§l[§ %?ec r?c%;iy p%b%l f ath%ﬁ ggjl\% (EPROM),
¢lectgicallycaapdtd RONG K(EEHEI))M)dblgﬂztsmeﬁdS@atleﬁllé in$dfnory can include
( DVD) etc.), smart cards, and flash nenory devices

{aadgm, aqepranemeny (RAMD; shichiagss @ w&el‘naét%cl}e memory. By way of
di-ddanald 1¥ot l‘ilrﬁﬁétfblﬁs R%l\%@%@aff%% th gl%ﬁi hRRIS R K églnchronous
can represent one or nore devices or other

Redvhi( SR AdB)d dipdagniod®A el (DR A i) aayinolgroh o sODRAM ¢SDRAM), double data

b8 PR (B0% SBRGME) edemert shElw Al REM Bl Btk DRAM
(S'I%I@A%P%m &r&t RALBLS RQ;M SER N, ngddfﬁ%n&lﬂf tid M¥closed memory
I nstruction(s) or data. As’it enpl oyéd hereln,

tdnepaneniy of pysicms sod/or mﬂlqdefhereut arcantehdekiocaimprise, without being

r chi ture or a guant C assi cal
Bttt En i e a0 AT BT S Bemortn t e o
fooTRr | Si NgWHak NAb @R ®sBIINEE 8RS incRIdOg ! RaRpRE €SSBS or more
with software multithread execution capability;

sribedimenise IprSO b seuspes nopossible oy despribr ey cendgivahle combination

3P CMBEE Y HYEAACERECHE BpRRRaRF ki bt “§fentioned

proce SOI‘S Wlt re rTLI| tec

pabadilehtspbat b 6 ordingrypskiiklih ahe pltainkp rrﬁﬁogwiztehthat many further
di st ri buted shared nmenory. Additionally, a processor
embipgiians ang Pﬁﬂmﬂtﬁft“é@roiﬁéﬂo%ﬁ prebedimenty appprssdit | dpcordingly, the

ﬁ&gﬁbéd Smbodiments are intended to embrace all such alterations, modifications and

variations that fall within the spirit and scope of the appended claims. Furthermore, to

EE TS EE Y9

the extent that the term “includes,” “including,” “posses,” “possessing,” or variants
thereof are used in either the detailed description or the claims, such terms are intended
to be inclusive in a manner similar to the term “comprising” as “comprising” is

interpreted when employed as a transitional word in a claim.



integrated circuit (ASIC), a digital signal processor
(DSP), a field progranmabl e gate array (FPG), a
w@e@gnamsabl e | ogic controller (PLC), a conpl eRCT/US2008/057142
progranmmuabl e | ogi c device (CPLD), a discrete gate or
transi stor logic, discrete hatXwar e conponents, or any
conbi nation ther eof designed to performthe functions
descri bed herein. Quantum conputer architecture may be
based on qubits enbodi ed | €lgskM8 or sel f-assenbl ed
guant um dot s, nucl ear nmagnetic resonance pl atformns,
Saeisaddiched id: ng Josephsonj uncti ons, etc. Processors
can exploit nano-scal e architectures such as, but not
i m t &dpfehod MRIreShbailingn gys@éiﬁﬁhﬂfﬂngﬁ’&n Base @vlreless communication
transistors, switches and gates, in order to optimze
W&‘@eth%@g@odlﬁo@phange performance of user equi prment.
g\f p(r:gggpa 1n§ng¥ecl{/s? ég'hedulen%ngtawceg’t eqhe ﬁr% ﬁ)eﬁo inrl]%t‘glgl 1ncdudes an
didatio® pf HURB A0 hich acusral sChydlmlﬁlg mhaﬁmr&csesamn@i,; one
or nore m . croprocessors in _conjunction wth a DSP
cor e, S@rdEg Brehascordisrheiyking ginitaty gnconfrgbphgnnel associated to a
the subject specification, the term
E#e%?{/&ﬁp ?leél{sa to data stores, algorit hm stores, and
ot her convegihpalid it ﬁﬂl@dilﬂﬁlg&lﬂlﬂifhnd&pnhayﬁngthb s¢dond Bﬂlidtlld)ng unit.
i mge store, digital nusic and video store, charts and
dat abases. It will be appreciated that the nenory
SOMPORRALRAIRSEH LR 1Nl BRNnBRaBSE BEG HAL @f jvvlhi:"ch the second
menory or nonvol atile nenory, or can include both
sabedutlingeurainid tobervdicdulicll eommesys ny exBicitwastatfat which the second SU is
'”Hslt@ ation, and not limtation, nonvolatile nmenory
SRSIRL ude read only memory (ROM), programmabl e ROM
(PROM), electrically progranmabl e ROM ( EPROV) ,
el ectrically erasabl e ROM (EEPROM), or flash rrem)r%
Yol at The meshash 9f elam ilnsthgepen thenadivatiec e tierst yhich the second
gﬁh]e Illg\g{?l{ltgllr% t§ ff})g scl?séiuf c%gl()?ys aclao%vgim)ung&) {gyvaanl Bc¥ a\\fagstant at which

ﬂﬁrsyccfn@rs’@lsssuﬁédua@i- synchr onous RAM ( SRAM, dynam c RAM
(DRAM, synchronous DRAM ( SDRAM, double data rate
SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM), Synchli nk

%RAl ti ona Iy, ?ﬁggléﬁj g E:I%}c%)%%eﬁa R aldahtn B Co?ﬂpnses M bits in

nmenory conponents o
plysicahinyamndhaoncl ehdrodsM hies pogitiar imatdgat. ended to
conprise, without being limted to, these and any
ot her suitable types of nenory. [0071] What has been

descrirhe %@in’&y %f IcREhudesheXaMpdRauIRis %eﬁ%'f sOR{d@ling unit or the
enbodi nment s. i's, of course, not pOSSIb eto

shosud s@edelmlyntmmlseam least onbohatausd rolﬁlnta&gqmcﬂnem fair queuing
g B AT bR OHgaN R AR TR YOG BPTHARS: dpipm
in the art may recogni ze t hat many furt her
6. The method of claim 1, further comprising;:

scheduling a scheduling unit, wherein the scheduling unit comprises at least an
indication of a time sequence according to which a set of disparate scheduling units is to
be scheduled; and

scheduling the set of disparate scheduling units; and

conveying the set of scheduling units.



conmbi nati ons and pernutations of various enbodi nents
are possible. Accordingly, the described enbodi nents
ware@siimoehded to enbrace all such alterations,PCT/US2008/057142

nodi fications and variations that fall within the
spirit and scope of the appemfed clains. Furthernore,
to the extent that the term"includes," "including,"
"posses,"” "possessing,” or variants thereof are used
7n ei Themethed ofiglaim bewheisgcthe pmeomqemce fre pdrmidiesseqeansh.
terms are intended to be inclusive in a manner siml ar
to the term"conprising" as "conprising” is
g nt er Phehrcthodhemciginp boyrdndisatiord 68N inid SyAEnAOIOEriRe@an offset
claim CLAIMS What is clainmed is: 1. A nethod for
RheYEY iy stoé At WhiE theearigdici saaeng pegins s
comruni cati on system the nethod conprising:
scheduling a first scheduling unit, wherein the first
9chedUh¢ mgpthoi of clamh Wdelse awlidaridn ©fital e afffsat tomperiset N bits in a

i ch second ;scheduling unit i.s to be schedul ed;
ﬁ@ﬁé@&bﬁm@%@%@ls@@%% N BHRRHTSJMER: in a control
channel associated to a broadcast channel; and
conveying the first scheduling unit and conveying the
$@condhs oredohdl ofnglaiomi7t whereinTheenvisehdvidér ddéterinrings, a period of the
wherein the indication of a tine at which the second
RIYIRESIAEEnit is to be schedul ed conveys an explicit
instant at which the second SU is schedul ed. 3. The
met hod of claim 1, wherein the indication of a tinme at
Whi chThhengtbebod deire dulfimeruedmprising enfiowinge b elgne egquence that

e I nd to an actual instant at which

&ﬁgxgéi%%:e%gﬁkggggﬁeduled. 4. The method of claiml1,
wherein the indication of a tinme conprises Mbits in

hysi cal |ayer channel, wherein Mis a positive
it egéhe msthogef clegpofirdier Qrapt#sing: wher ei n schedul i ng
the ThdshiRCIEAUlIRg ks fa the second schedul ing
unit conprises at st Oone of a round robin
al gor gerfemting & sdt rof dineasi avgomdimgotol thh npcedveadescheduting policy, wherein

t hrou ut algorithm a or proportional fairness
Qﬁe@str?gfhttﬁﬂes o Uethged AR F e & TP HHE Wity ¢ her
conprising: scheduling a scheduling unit, wherein the
scheduling unit conprises at |east an indication of a
i3.me $hyuettvd dotomdr.ngharanwbhaduling get scobf dispgatcatngts comprises
SABRTUNL 08, M08 Sot? afeBeiin, 305 UL 88 R0 -

gorithim, a fair queuing algorithm, a maximum throughput

algorithm, a or proportional fairness algorithm.

14. A method employed in a wireless communication system, the method
comprising:

scheduling a first scheduling unit that indicates a second scheduling unit,
wherein the second scheduling includes an indication of a time at which a third
scheduling unit is to be scheduled;

scheduling the third scheduling unit in a control channel associated to a
broadcast channel; and

conveying the first, second, and third scheduling units.



scheduling the set of disparate scheduling units; and
conveyi ng the set of scheduling units.7. The nethod of

W@ L@BMB48 wherein the time sequence is a peri oRETUS2008/057142

sequence. 8. The nethod of claim®6, the indication of

a time sequence conprises an dffset that conveys a

time slot at which the periodic sequence begins. 9.

The nmethod of claim@8, the indication of a tinme offset

Ednpr Thesdthash efs clann d 4phsiasalthd sngeatiom i etime wit evhaehn the third

N.is @ positive integer. 10.. The,nethod of aim.7 .

s R e AHPAGH saPrins oF BT Bogise Flsfbrcinbpel, wherein

Nek bpdiicvepagience. 11. The nethod of claim®6, further

conprising inferring a tine sequence that optim zes a

schedul i ng policy. 12. The nmethod of claim11, further

FOMPY i Bitind 6L LKA G 42 \HERGS M RO ARbA ' B at which the third

generating a set of tifes according to the Fecel ved

schbéwling wngt ($@))iicyo bavkehedulad chievesehn okpliditniastamra which the second

§@Lli eg tg reference a scheduling unit. 13. The
ihedeeled| ai m 6, wherein scheduling the set of

di sparate units conprises at |east one of a round

robin algorithm a fair queuing algorithm a maxi num

ihr oudhpmetlaidgof clatmn 14a whierepr dpomdicetian off & imesg which the third

gclélﬁ%h{glg mi‘? éﬁJ )819 g?gtﬁ,]r;c dqﬁigllgﬂlzjtso)éggwélgh%ﬁgstrpel :easc%ual instant at which
gehrdu!lgung sehddulcgit scheduling unit that indicates a
second scheduling unit, wherein the second scheduling

i ncludes an indication of a tinme at which a third

?%hedlﬂlé ﬁ%‘gﬁ?:otrf] cia‘?m.tlg, vpzﬁer%ﬁlhs%g%ﬂugﬂg é@ecﬁ]r%fj%’ghie&gint ihugltitégle second

ird sc g unit’ina contr annel” asso

tdhcaulbigoasic as th haringdheddig @an¢eMpAigstdidedst 08€ .of a round robin
second, and third scheduling units.15. The nethod of )
eleaiithm 4 faifqeewng algpethion gireaimym Broughpytigecsithmng ehproportional

kﬁﬁﬁgﬁﬁégﬁﬁﬁheduling unit is to be schedul ed conprises
I'ts Tn a physical layer channel, wherein Nis a

positive integer. 16. The nethod of claim 14, wherein
Lge indic%tion of a tine at which . the third scheduling
it (VelPs commpilinRIaYISHCUBANEYE an expl i cit

i nst apt, Rk oP Lol d R REEONGatSY dontrSCHBHHAGH a broadcast channel; to
schedule a first scheduling unit (SU) that carries at least an indication of a time at which
a second SU is to be scheduled; to schedule the second SU in the control channel
associated to the broadcast channel; to schedule a third SU that indicates a fourth SU,
wherein the fourth SU comprises an indication of a time at which a fifth SU is to be
scheduled; and to schedule the fifth scheduling unit in the control channel associated to
the broadcast channel; and

a memory coupled to the processor.

20. The wireless communication device of claim 19, the processor further

configured to convey the first, second, third, fourth, and fifth scheduling units.

21. The wireless communication device of claim 19, to schedule the first, second,

third, fourth, and fifth scheduling units, the processor is further configured to utilize at



17. The nmethod of claim 14, wherein the indication of

a tinme at which the third scheduling unit (SU) is to
wheoogsassdkil ed is a | ower bound to an actual i NBCHOS2088/057142

which the third SU is schedul ed. 18. The net hod of

clai m 14, wherein schedul i ng 4he first scheduling

unit, the second scheduling unit or the third

sohedullng unit conprises at | east one of a round

leatsi qmeallfgiotrounch mbig a g@rlthrq,weﬁaum@eal@oadgthm & mapuingonthroughput

hro hpu% al orrtppl X (Bnﬁgortlonal fairness

gﬁa A PO ]P8§ %onnuhlcatlon devi ce

oonprrsrng. a processor configured to associate a

control channel to a broadcast channel; to schedule a

£2r st The hedelessngonmunigagon deviee cofr cfegm 4P, |thgsprogessor further

|
LR G Refnft  RBg Bma i RS cRPREENCAi® uhif cBifpriscs at least
e avdivatioas s o tinat dlctaecodmghn eadcas etai almpeﬂate gcheduling units is to
ch le a thir t hat icates a fourth SuU,
ﬁm@s#ﬂe@ REdfe rﬁcfrﬁ Lfgdlec%?ﬁﬁf &é@éatﬁ acheduiieatiibn of a
time at which a fifth SUis to be scheduled; and to

schedule the fifth scheduling unit in the control '
Ehann@hea@®hm$amadmeMHMEdbnoad&dmmléhammﬂmnthﬁdm@atwhwhthe

y .C ed to proce 0. The w reles .

C P ab i Sab s 1 SRR e fobiss Yol Sprictual time slot a
aMk%hggy%@ﬂjSqqgggwagﬁgonvey the first, second, third,
fourth, and fifth scheduling units. 21. The w reless
communi cation device of claim19, to schedul e the

rst a t l4i

i £ s Tof RARRR chbichfhisk B dehioe Vol 72, 67 PR yait e
edrhpast anieli@hiod of Uittt ¢t hadt@bichd hlimeasidtak kwhihete ﬁgle cycle
al gorithm a maxi mum t hroughput al gorithm a or
pe®orti onal fairness algorithm 22. The wirel ess
conmuni cati on device of claim 19, the processor
further configured to schedule a scheduling unit,
2fer eThe tirelese hedmunitgtiom devicoopelame 84 athe liwhsdtioarof a time offset
indication of a tine Eﬁ0|e aocordln to which. a et of

ERTE%Y ak least ane Al anngiPliRit cempuini g tigR kOéhaéh%n it ra frggme, or an

sirfluvh o kheragk. of disparate scheduling units. 23.
The w rel ess communi cati on device of claim 22, wherein

the tine at mhloh t he seoond sohedullng unit is to be
e ed.i ower . boun act yal . ti. | ot at..
A ontbngisBod st EEhicd 04T Hoath 55 St rdioBlar ime ofte
k SEBitsan adyiicd 18fer chaing), AerdilIR is e pesitld Mgegeni t
further conprises an indication of a time offset that

conveys a time slot at which the time cycle

217. The wireless communication device of claim 22, the processor further

configured to convey the set of disparate scheduling units.

28.  The wireless device of claim 22, the processor further configured to receive a
scheduling policy; and generate a set of times according to the received scheduling

policy, wherein the set of times are utilized to reference a scheduling unit.

29. The wireless device of claim 20, wherein a service provider that serves the

wireless device determines the time cycle.



begins. 25. The wi rel ess communi cati on device of claim
24, the indication of a tine offset conveys at | east
wWor@s0i30ah explicit communi cation slot, an expPCTIUS$2008/057142

radio franme, or an explicit radio sub-frame. 26. The

wirel ess communi cation device2f claim 24, the

indication of a tine offset conprlses N bits in a

ghy5|cal | ayer channel, wherein Nis positive

Q}t eg@he wm essrth@lw ofedllaims2 2 dlrentime @mqhoéuld evlisperagf scheduling unit

S Ennne Lhe .processol ﬂgrther configured to convey

fh L8t 8@1%?gp§r%?§ gﬁ d%?lng units. 28. The

wi rel ess device of claim 22, the processor further

conf| ured to receive a scheduling policy; and
kner gt CORPEEY  BrogrameRroseelor RTARIINRE t hetonyudsryserdable medium
[wmﬁgl ng policy, wherein the set of tinmes are

ut| ed to reference a scheduling unit. 29. The

W r el esle fdevchusinght kehaioie 20mpotee rteisohaluked Virgt &cheduling unit that

rovi der t hat rves the wirel ess device determnes . .
e peeayap indieptioRnl ARIPEIES ! JNTcR SG5PIE e B unit i o be
tdhedtibye to schedule a disparate scheduling unit is

det er m ned according to a scheduling plan. 31. A
conputate for @gumrg preogduetst ono rppmpgtem do achedule the second scheduling

bl e, medi.um de for causi ng
G P Eol R AT reitiRy L B fRRGeL L Saurt e
uni t EhRt fof QRYENS that at| 1848 bn@RoinPalcf & baRd@E 2fhird scheduling unit
I nstance at which a second scheduling unit is to be

Sehautlivates aclouethfwheddingi wayt.t Wherain [heafrurtbnechedimtingt ercludes an
ERISAEOL Bt e, BEsanthR Chedlng dnid nl Quthfegont Lol

LG associaled Foaccast anne ¢Gde for

causi ggictfae calsilgedmstat ast GrRnEiRItertto ssigddatbuhe fitht ftheédhling unit
scheduling unit that indicates fourth schedul i ng

m%ontﬁ%éba@pﬁ atsmleft%w%brgmm ppgli gl udes an
! ndi ¢ deOfdr cbfaléﬁT%'cth? aMn% L}Jll.'tgrtt% io%@%? 'ﬂllné ﬁ%t ué% 6nd third,

is to be sche e for ca sin east’ on
ﬁmmmumﬁiﬁﬁmsém&mduﬁﬁnmhe fifth schedullng unit in a
control channel associated to a broadcast channel; and
code for causing the at | east one conputer to convey

the f Tﬁétoo %Fe‘? RehdabRi flddiubP %th}?aln@@q’ folfebdin Stﬁ@ SAGCAER of an

units. he conputer-readable ne di um of clal m 31,
wivened o wlheh thediccadi sonedofing pnit 6SY his de baschetilleth comeys an explicit

gﬁ%pQ%p%EQfE%%E&QM%ﬁﬁkSgﬁ%aﬂIS to be schedul ed conveys

33. The computer-readable medium of claim 31, wherein the indication of an
instance at which the second scheduling unit (SU) is to be scheduled is a lower bound to

an actual instant at which the second SU is scheduled.

34, The computer-readable medium of claim 31, wherein the indication of an
instance at which the fifth scheduling unit (SU) is to be scheduled conveys an explicit

instant at which the fifth SU is scheduled.

35. The computer-readable medium of claim 31, wherein the indication of a time at
which the fifth scheduling unit (SU) is to be scheduled is a lower bound to an actual
instant at which the fifth SU is scheduled.



i nstant at which the second SU is schedul ed. 33. The
conput er -readabl e nmedi um of claim 31, wherein the

WO padsas0dHN of an i nstance at whi ch t he secondPCT/US2008/057142

scheduling unit (SU) is to be scheduled is a | ower
bound to an actual instant at3%hich the second SU is
schedul ed. 34. The conputer-readabl e nmedi umof claim
31, wherein the indication of an instance at which the
fifth scheduling unit (SU) is to be schedul ed conveys

explicit instant  at iC he fifth SUis..
30 ot ek iAdlo Shna bl Gl L1, HiheRebinBrising: i o
31, WweRlegbhcdubmgiah thaStaine @omphited td dched A a WHeatliddhenit, wherein the
fifth scheduling unit (SU) is to be scheduled is a )
pehgewlingaimicconprises ddeashin indicatipn obg tigggiseqponpthet dictatogigt which
' . g - [ of claim
e eI S idrac oA LIS RARASHENTERELHT 00 © e
conputeic foo cokieguhe aa lsshedaldonguteni tb, schbdileitine séteof disparate

scheduling unit conprises at |east an indication of a
§q%ﬁ§1ﬂggqmgtﬁ

ce that dictates at which instances a set
of disparate scheduling units is to be schedul ed; and
code for causing the at | east one conputer to schedul e
8he s&he ofmplitsprarddbde sehmdudi clginudl tferth@onpmeing inferring a time
comput 3{1 readabl e nedi Hm ofl.cl aim 31, further
& Gednat@PRmYES AisHF 4 iPe RliGequence that optimizes a
schedul ing policy. 38. An apparatus that operates in a
W rel ess conmmuni cation system the apparatus
3®npr Agi apgarafsahat operatescived Niioless gommusicasion syyPnthe apparatus
g&%ﬁgﬁsiﬁ{g]er ein the first scheduling unit includes an

ndi catton of a set of tinmes at which a second

scheduilchmgfodRkhcdufing @ gt seheeaidgediit, eladrsinftBe first scheduling unit
schedul i ng the second scheduling unit in a control . .
txhidaeen d8disation etatsst af binesace a¥hick Ratfsend sehegduling gpit is to be
caRYa¥y:ng the first scheduling unit and conveying the
second 'scheduling unit. 39. The apparatus of claim 38,
f ur t hewxamsofisp sé¢heduling the apontechainheg uhit g a @ostedlediahnahgssociated
unit, er %ian ﬁ‘g'he scheduling unit conprises at | east
torp PRaf st sheRdf a tine cycle according to which a set

of di sRafAksS IERRIH M YRt Schedultily RRitSEREh&DinANEE second

scheduling unit.

39. The apparatus of claim 38, further comprising:

means for scheduling a scheduling unit, wherein the scheduling unit comprises
at least an indication of a time cycle according to which a set of disparate scheduling
units is to be scheduled; and

means for scheduling the set of disparate scheduling units.

40. The apparatus of claim 38, wherein the time at which the second scheduling unit
is to be scheduled is a lower bound to an actual time slot at which the second SU is

scheduled.

41. The apparatus of claim 40, the indication of a time comprises M bits in a

physical layer channel.



means for scheduling the set of disparate scheduling
units. 40. The apparatus of claim 38, wherein the tine
wW@eooshioks t he second scheduling unit is to be BCHEMIDEO57142

is a lower bound to an actual tine slot at which the
second SU i s schedul ed. 41. THe apparatus of clai m 40,
the indication of a tinme conprises Mbits in a

physi cal | ayer channel.42. The apparatus of claim 40,

t he scheduling units further conprises an indication

{i’é e Cyeg?%poa%a{tgss tﬂf Elgﬁ% 46q1ﬁ\8/e§1§ersighn mts JF at %nmﬁréses #hd 1ndlcat10n
bhgliigaboife thit cantdyda tithd et at g ths ei&lel\éyblettfsghfs. a
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46. The apparatus of claim 45, the indication of a time cycle comprises M bits in

physical layer channel, wherein M is a positive integer.

47. The apparatus of claim 44, wherein the time at which the third scheduling unit is

to be scheduled is a lower bound to an actual instant at which the third SU is scheduled.

48. The apparatus of claim 45, the scheduling unit further comprises an indication of

a time offset that conveys a time slot at which the time cycle begins.

49. The apparatus of claim 47, the indication of a time offset comprises N bits in a

physical layer channel, wherein N is a positive integer.



