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ACKGROUND

1. Field

[0002] The subject specification relates generally to wireless communication

and, more particularly, to scheduling system information associated with the technology

utilized for communication.

11. Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication content such as voice, video, data, and so on. These systems
may be multiple-access systems capable of supporting simultaneous communication of
multiple terminals with onc or morc basc stations. Multiple-access communication
relies on sharing available system resources (e.g., bandwidth and transmit power).
Examples of multiple-access 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
(MISQ), or a multiple-input-multiple-output (MIMQ) system. A MIMO system
consists of transmitter(s) and receiver(s) equipped, respectively, with multiple (Nt)
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 N transmit and Ng receive antennas may be decomposed into Ny independent

channels, which are also referred to as spatial channels, where Ny < min{Np,Ng}. Each
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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
(c.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
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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
onc 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 channcl; codc for causing the at least one computer to
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poi nt can ex reporting as
out in the claims. The following description and the annexed drawings set forth in

detail certain illustrative aspects and are indicative of but a few of the various ways in
which the principles of the embodiments may be employed. Other advantages and
nove} features will become apparent from the following detailed description when
considered in conjunction with the drawings and the disclosed embodiments are

intended to include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] FI1G. 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.



[0016]FIG 2 illustrates an exanple systemthat facilitates

schedul i ng systeminformation in accordance with aspects described in
t he subj e%o%&ﬁgﬁohs&:at ion. 5 [0017]FIGs. 3A and 3B ar %C‘il}[%%[)%?nlzhat
illustrate scheduling of systeminfornmation utilizing a tine
references to a control channel associatsed with a broadcast channel:
(A) specific time instance, and (B) tine cycle. [0018]FIG 4
Illustrates scheduling of systeminformation that exploits tinme
references 40d7fef er eREB. BA hik&Bsakedidkiang M liRsirite aCERANHANGE dyGtem
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W th aspect sha@sic (APpeeilif il enstnbl, 868 (SRR ERId on. [0020]FIG 6 is a
bl ock di agram of an exanpl e enbodi nent ‘'of atransmtter

10018} FIG. 4 illustrates scheduling of system information that exploits time
references and reference to like scheduling units in accordance to aspects described
herein.

[0019] FIG. 5 illustrates another example system that facilitates scheduling

system information in accordance with aspects described in the subject description.
[0020] FIG. 6 is a block diagram of an example embodiment of a transmitter
system and a receiver system in MIMO operation that can exploit aspects described in
the subject specification.

{0021) FIG. 7 is a block diagram that illustrates an example MU-MIMO system.
[0022] FIGs. 8A and 8B present flowcharts of example methods for scheduling
system information utilizing time references to disparate scheduling units in accordance
with aspects described in the subject specification.

[0023] FIG. 9 is a flowchart of an example method that facilitates scheduling
system information by referencing disparate scheduling units in accordance with aspects
disclosed in the subject specification.

[0024] FIG. 10 is a flowchart of an example method that facilitates generating
time references according to a scheduling policy according to aspects set forth in the
subject specification.

[0025] FIG. 11 illustrates a block diagram of an example 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, numcrous specific dctails are sct
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



system and a receiver systemin M MO operation that can exploit
aspects described in the subject specification. [0021]FIG 7 is a
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subj ect speC|f|caf|on [0026] FIG 12 illustrates a block di agram of

an exanpl e §gsexsmpldaatcofrpondnt zydis, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component may be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components may communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal).

[0029] Moreover, the term “or” is intended to mean an inclusive “or” rather than
an exclusive “or”. That is, unless specified otherwise, or clear from context, “X
employs A or B” is intended to mean any of the natural inclusive permutations. That is,
if X employs A; X employs B; or X employs both A and B, then “X employs A or B” is
satisfied under any of the foregoing instances. In addition, the articles “a” and “an™ as
used in this application and the appended claims should generally be construed to mean
“one or more” unless specified otherwise or clear from context to be directed to a
singular form.

[0630] Various embodiments are described herein in connection with a wireless
terminal. A wircless 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 premiscs equipment, or a uscr cquipment. A



scheduling units according to aspects described in the subject
speci fication. DETAI LED DESCRI PTI ON

[ 0027] Var iypysocgAPRg ments are now descri bed with refer epggisbdisbiiesn
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modem.
[6031] A basc station may refer to a device in an access network that
communicates over the air-interface, through one or more sectors, with wireless
terminals. The basc station may act as a router between the wircless terminal and the
rest of the access network, which may include an IP network, by converting received
air-interface frames to IP packets. The base station also coordinates management of
attributes for the air interface. Moreover, various embodiments are described herein in
connection with a base station. A base station may be utilized for communicating with
mobile device(s) and may also be referred to as an access point, Node B, evolved Node
B (eNodeB), or some other terminology.
[0032] System(s) and method(s) are provided 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 planning
types. (i) A SU carries an indication of a time at which a disparate SU is to be
scheduled in the control channel associated with the BCH. The indicated time is a
specific time slot in the control channel or a lower bound for an actual scheduling
instant. (i) A first SU carries a time indication to a second SU in a same control
channel, the second SU indicates a time at which a third SU is to be scheduled. (iii) A
first SU indicates a time cycle, or time period, for scheduling disparate scheduling units
in the control channel associated with the BCH.
[0033] Referring to the drawings, FIG. 1 illustrates a multiple access wircless
communication system 100 where an access point 110 with multiple antennas 113-128
simultancously 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 cach of terminals 130-160 and 170;-170¢. Additionally, access point 110

can dynamically adjust reporting settings based on changing operation conditions that



and the like are intended to refer to a conputer-related entity,
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can be a cormgppahfontvaridtivas orschainedophpose nnsvicanf the digenivmithrervf@peration,
process and/ or t.hread execut i and. a conponen may be | acali

b one conptitsh st Epk B SR ABuReT Roarrabphogumpts s %
addi tion, tbasectRAARERNMNE HEAneXeautiBudtiia®d) Viathi 1eRSin&9 RV be statieRdakire
medi a haV|ng varlous data structures stored thereon. The conponents

may cormmuni Bbie B, disperssd thigeghoutm eplbtS0r dvoised rreinasd 5@6@%@ g aftpthe
accordance wihcRsicgnatrenay bg Qhfnol 1m9ﬁ@oﬂﬁ£ %9&5%@6@@%(@1& arc8lals
from one conmponent |nteract|ng w t h anot her conponen I'n a

system di sd‘meb@mgén ghyeseomtext mndihioh thectems & wedhe Fuibiek, %@Uhlnab(etgneBO 160
| nt er net WI f 0 r.eove

the term' or ?}s"hﬁﬁ?@%& g‘gﬁmu%‘;%?%étﬁ i qflﬁlgu&\%%%age *“Ltm % 24 g/b PR acrbwess
excl usi ve " paint ll'Dbuat nm bascutalnesgatslpggmcn etbnoinh elt\id mcd thit mhmaal 30dias a

cont ext, is int nde nat ur al
i ncl usi ve pﬁlp% %/; 8tk‘l‘1’igpre 15opery es)(ng%&d? ‘%&uﬁ‘%&%’éﬁh’ LtEnesyr
enpl oys bot [poAdpnd B, GédeeiMy, Kc&ip! N ®Mpofiesdes WALE ST it s dffterRBy,
of the foregoing instances. In ad ion, the articles "a" and "an" as

used in thi 3NEPPS Balqeers RO i}%(%%béﬁed@asw@i s HBG dnigeiveearpsy ave
construed t fhellRAR 11878d 988, ra%mer Meﬂusag ﬁ@%ﬁa &1&%85@91&&&&1 fklugingah2

fromcontext to be directed to a singtlar form Vari ous

enbodi ment szt B25d€8 Eﬁ@bdeh @memmsmrc showndet dagh antenrta growp, eedngeugh more
R T
connect ed t BI@ Icangest 1eﬁgmd1em00(ek’ls) lmpbra&s uaSIMOto@pmﬁmiqaumewnﬁranﬂé&ﬁ;dstlap

conput er, may be a self _co ned devi.ce such as a pers
PPy e ohnd oA Shedanitogiy f25 PR 2 Pettlr S EaRon b os R over
system a suaReefd R 13RI ind BceRedrink8sn SbRAtdcoRs tedmaAbE 10wk dcRB . linR
nobile termnal, a renote station, an access point, a renote

termnal, ahd¥ecedgbileetomials, 1495 13 prchagommamicstsr ina§BrvIME medsy with
device, a CUSLAE" DTN SRS WAA BFERM 160" oRrdSCln %@j PRERIO. fannkls are

W rel ess term nal may be a su scriber stati on, W r el ess devi ce,
cel I ul ar tefcemhd)h@twemctlef @phmn@ 14,056 m;lsl@edndphmneqs Ié%a@él&;&aading

initiation rot re 00 V\L a
a personal g) 13%1% asst si ?%55&)1 efL’hgﬁ((%jh % %levﬂl‘]éeeﬁé‘vi n35%’ f 58’55
connection Mnﬁzbndllyt Vin the sﬁﬁmﬁm pf BI6sd] nggdeayi @S cdmmaRand1 10 -E06 is

wi rel ess nodem ation may re deV|c in an
access netwd d'fik‘gtmlm é‘?’“&ﬁ/ preq eméEItH’q h\&ﬁ@aﬁl@m hristrgastothe

or nore sect®mal ¥ th gup 8BS 88d hiRbHad 2 S andThe RaAsQsSh&hi OID. NRYwARYInRS
a router between the wireless termnal and the rest of the access

net wor k, whil Ghic 8¢ revisese dak Bl 17 o rdedigye he myltiglsnilesr adnls edingdytween
air-int effa&‘?niﬂa%”ﬁ%l 590, ndp&aguﬁ%ﬁon e P@@%@B&%&@s@!&ﬁ 9% RFLRS

nanagenent (0] attributes or the alr 1 nte reo varl ous
enbodi nent s OFbdiyes olrdpbwohcmmoc&ata wmroummitoncfwnwancmtoaﬂbab@a@mgmm ofA

and rmy - al SO BEY PRl dt B e n BIRITh A A e B el P S SR
B (eNodeB), dmparsten@phtehehs,tzefcﬁﬂdmgﬂpngi ﬁ@ﬁ&ﬁ']gsyeﬁi eracsdd Bamdd net hapdftﬁlg

are provided that f cilitate schedulin e
P poigczcs csta heé }Jy an operator o L%ac«:c s point llg.|

{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



i nformation. Scheduling of systeminformation exploits a control
channel associated wth a broadcast channel (BCH), and utilizes
referencewgg%gglto pn (e.g., atime reference or a sch @ }ds% 057142
reference) | on to system information typically carri eg 5Dy
scheduling units (SUs). Scheduling proceeds primarily according to
three planning types. (i) A SU carries an indication of a tinme at
which a disparate SUis to be scheduled in the control channel

associ ated e Lkbnt:yl@aﬁ{@lﬁoﬁh@speemecam@dlztspmmg AnSPBDI ddnémididiios, Miks
in the control channel  or _a | ower bound for an actual scheduling

instant. (iil}° RA'1f7§$ls?ndSU3%FaT1r7§1ésu%llzlel he PG BHrey fesoucse heWaVESUSYSH
a sane cont Eé%bux‘ég@e{?@ﬁ{aredtd%r %Q%Qngsﬁdnhﬁ@'lﬁﬁ%@re%e&ém@chﬂﬁh&tﬁoﬁ

third SUis to be scheduled. (iii) Afirst SUindicates a tinme cycle,
or time peri¥86l f ordn sohtidulabpegt, diystomr 40k cawhitidiad iong arninprs imltiphreaccess

control Cha@%%l-rfgsﬁo C?ltl dté’“dl}b}\gﬁﬁteisp&aq [&9@ Rab Gl | FIShhO r%?e catmer

dr awi ngs, rates a nu e access’'wreléss cor’mu
system 100 whdik €C- EDMeﬂs)s s}p@denmvlsi@l vmulhplaukd:cessl SlfarvltAQ,nmasmﬂékSmﬂl@Ble

si mul t aneousl y. hedul i cat es r.i ous iJ.e .
Cerminals i i e AR R Bk mgp Stne OV or herrig

to aspects %ﬁ@mmﬁ ﬂaerdeﬂfaentmﬁnm@emflmpﬁfdauvmrl70§ afty BB enal FEE BFS
point 110 can reschedul e the nopde of operation of each of termnals
130- 160 and it ae diffegt fimg Autprvpls. FPMA sitigss drequensy dipsion maliipleaingy

adj ust repoyihig, %Eﬁeilﬁ%néﬁﬁméofbrcﬂﬁ@&hﬁQer{?l%‘isatl56’16(9%? H(])g”’?()gt hat

8 result for variations in schedul ed operation. In view o
dynam ¢ nat grtbogshaligsdrtat trwmmwmoh diffeicutd&sq@@ry welporricing AsFarGexample,

illustrates 1%1\?"51 ?ll‘i% syg ﬁ%@& u cJ)dencﬁQ I%Ssntm ﬁ}lgle)hg [ g&%ﬁ)%gﬁg}gi@

ant ennas. erm nal £%Can' B ona
and, disper mﬁhrmkmmgtfmutmaltml | terth@Bals Age.gls etBohEG0ei andand0geTlgy atdny tien

the art, the term " ¢ refer. to stati nd/ S
cover age gegHMEIEZEasine BHetEh BHReRE Goeh e o ST AR Elspheven
termis useehoulhshdteiransmidsRniartadent B Ghe @ar]a@@nrﬂeﬁﬁte@mi oilmafue%ZQch@ﬁffkr

communi cate wi th any nunber of base stations (e. shown access

poi nt 110) &FIRAApHdigessartioeed fragueany d gise@nMﬁbmtng (OFOM), At 8g-RHdA
term nal 13Q4has ofhoR.O& Ae %ﬁ)ﬁ“ﬁdt%%&?&ﬁ bt OREHBEFRerh ﬁ‘)alﬁlvMRh

node substantiallyat all tinmes. (0034] Generally, access poi nt
possesses Ninte multipla n@cthmgomht sheraers Ange rnags, ibmsac cb s&cpaf myvhigh G:a(l AR)

are |IIustrated ant npa .grou e i ncl udj 113 and .

108, hnor he il bl & AEhE BB GR AP KRt Bl MOS8 Mmgin
and 125. | nwHhGFIM indanam amp alsmainew i SERF NI dehfﬂoranp@naaergﬁmm the
even though nore or, f s.can be utlllzed for. eac n

Or oup. | |t FE SR ABRAERERT BETIVAPOLS phorTaror o aaR e ERreraf! Wiagh con
(AT) oper at @gnthil oAk MPnEREBURLGRES, ODisirhl caffeRN BASULbARIsABE., 1223 oMBRES,
antennas 125 and 122 transnmit information to access term nal 130 over

forward |inkanbsigsicaaigd peedidued for dishiretedpminabimon & differens epplitationsz 0o
over revers W - i and;

comuni cat e% ryﬁg‘%} v m&%%%gvaotﬁﬁ}gg{r?%ﬁﬁg@ 1%(1%%land %@gf&%@?r ST
160 oper at esf isnbtBrEOwWhighMBncleeh e bubstantealfyoragbdiblrehaieregeneachtraffic in each
termnals 14 ntennas, 119 an

i sparat o FeoreddR of P obtudRC ANGERRERIS o5k B Mppnd0Eh i spiied
165kL. Addi tforonaikd-gyerilh adP)s nafishedly 0fvhi Gcmémm@ @ibbatpls 160 1af pnmanly
termnals 1701-1706.i chedul e ving for | i

M VD channel S50a edieh Ge %Wﬁ%ﬂovw dnd g Fe&% @o %ﬂé%gﬁﬁ

and 113 in 3B&RS Sphfidtassh e&@bmwbdnuykeaﬂcﬁlﬁhm&@ﬂy [ YRS B IrésaKnSBLto
175RL indicate the nultiple FLs and RLs existing between termnals

1701- 1706 astrigigeraffigneess. MacowenGQleicpertiag diedwss casiorlsn vary dywamically
expl oi t G:Dl}ﬂa‘résﬂorﬂé A8 rafR &ﬁﬁgégm&@ta@diﬁm&rgéigf Qﬂla{ﬂ’i@ %an@&doft Qibide

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



9 frequency bands fromrespective |inks 135FL-175FL. In TDD

comuni cation, |inks 135RL-175RL and 135FL-175FL utilize the sane
frequency wesquieRss however, such resources are shar egc@qRboobhiEs2
anong forward |ink and reverse |ink conmuni cation. [0036 ]Cl’ I'n anot11
aspect, system 100 can utilize one or nire nultipl e-access schenes,
in addition to OFDVA, such as CDVA, TDVA, FDMA, single-carrier FDVA
(SC- FDMA) , space division nmultiple access (SDMA), or other suitable
mul ti pl e- aceddsand chfls. C(DDMépomhg | ddestivies,mer dhachsiians, nidstiitpdekéreig are

T wh f f t.t s 130
1701 1706 aEREbROSENR SEanuPMA SR HoTPRdaR Rutedied g e car

intervals. FHpMiingt dﬁdcﬁeé?s fiiselaseansateidi dtnS kiglan I del BpBi%d ng sub$ddtiall
wherein transnjssions for different term nals 130 60 and 1701-1706

are or t hogoMaItlS P ByuRicaARE F ¥ ARFIHNdR FREIRICCESequency

subcarri er Sl[uoﬁfl‘ an exﬁ%ﬁher-g% and sERVR FYSHE B nGR 1@'0%19 %%ﬁ?n

di vision nultipl exing , wherein transm ssions for e
termnal s (eorgmumm@@dmmsamormmlmgrm@)a canndle and Bllgt)@mgalsmge@eum mere
different o od ( ode even

such transmgé%%gﬁgﬂanre g’ sB§1a &ag?ﬁhs 126'3 1{*_‘agn{élswinhEl vaf1 asf“lgg%i]k gn%ﬁ“’e
subcarri er. toORDYA 10 duck elsat ccactm@egmnadnnélr BQisehby odiyvorsi t@ﬁmMﬁI dtiapl @xicAg

CF and .SC- F t | | DM - F
bar 11 ot HEte e B e e TR G HRIAET e O PRHEUORER ns ek n
(e.g., tonese s@]]beli‘ﬁnposed o1 opindlly yREdfledCan a RRtBhMhat efb WbisBrvd aly@em

Typi cally, nodul ation nbol s are sent in the frequency domain with
OFDM and i nTSSAEES ﬁ@f@bﬁlﬂlﬁelwweé@mm AR (for evarpley tagreport CQI) can also

al ternati veby ghhhEarsorstemibe Rl 9 aRinkerd E)Z’dnﬂﬁg cbgg &lvfgi?)ﬁ TR,

frequency carriers, each of which can co tain o
subcarri er sln pig premnle deter elhaangls Odhomlb}amuétlp(l@:eg Onllsalrs é‘sqwhcx emb sine

can be desi t C I
it orent abph aar g Rl REof LORECHL R T 18- RnBhubB g toss
traf fi c nodetthaganalive dpe ef eraned cfaﬁmtlalssqmd&eden\cer setperfebtiGishhanesrespunid izl

can lead to ‘?ng itantllal |y negligible heterogeneous traffic in each
subband in f ghangels-subbands. As an exanple, one or nore subbands

can be specigossf for FRhCEoYVF-dnRnboMObPkhd hRhfinCwhidhYhepMatd Qesigned to
remai ni ng subbands can be prinarily targeted for high data rate

appl i cat i ongoEugicate (¢.8.0tq pRANEY @y repeine Halgic, PIFGR) yepoms andhefheragoatrol data)
above, specpf &eﬁ%&bﬂ%"%sa REod Hm@rae'éessc ertdy%ga&aéah Ye %H%H&% obif 180,

response to changing traffic needs. Moreo report
directives enilustraged ndrl(s. dyeramsroalet yegion (nesshowsk Typlcaﬂaf fvhwm wh@ngeis a

An addi ti Ongédj (%Ol”c%ﬁ 196 ﬁé’lﬂg@) Cfewhc.%gtgﬁgn&fghowr%rb c%nd agmége ac’c%qé @{)161}'

associ at ed ori1 gl na In per
or cell thr kg lIIII)JtLt slﬁiﬁﬂcﬁb@@;&}kediaﬂécﬁt}xaiglab Iilalﬁlfus|a@pae‘étsvmﬁlbséﬂ Kéreig, marc@ted

traffics into,o subband. Wi | rep ortln di,rectives, or
mechani sms, (L nl?el? Gbg TR} En Y RF 8 (ﬁglr%yp@mot@gg\gl eriged and(Rr wspsiprized
system it shRUlELribemdRp) e ShAll®de if@tcihBe tiatall @RI Widedd E&ﬁﬂlhﬁ’i@a?lon
di scl osed herein can simlarly be applied to substantially a

wirel ess coRffiYRIKS2erBe agx@%@hﬁr&ééf%@mﬁ@ apdiomiiseqiprized selbeas mtft@@@k] faH
a further aﬁf@tﬁﬁlttgap&§§ 0? ﬁf'étﬂe% Op:p:lagd&irtq%ﬁlgr ﬁbﬂ%‘!ﬁlﬁh%@p tﬂe el%y sl;agafrgtg?&)o%”

can conmmuni cate data using one nore data ¢
usi ng one oes hsdeicoamcaniciatmtng & stalat thatfravmsel scor iab mﬁcﬁstaystay)stthsm

100 can be g% gnggl tﬁfhalgttfle Outo%'inmr%ﬁ?e%gﬁpt%%%eé%%&tre%}i?t 5[30 a byb?em in which

channel is use onl'y one term
Al t er nat i vekach tdartma[ (L‘hﬂlﬂﬁﬁicﬂtes asithtme asisimgreedest @oimt (4. g.pl ) tfe dtinpldisy, it

120, which ca osed. or orthogonally schedul ed on a data

channel . Cf@alf@r@@p E%P Ripted Saat dergningly ity e RRBIRRE MEth fubs gty Hpy

system 100 Llber @ 3PIng acdess pEmOrt CQA) can al so be shared anmong
[06039] In communication over forward links 135p1-175p, the transmitting

antennas of access point 110 can utilize beamforming (c.g., to effect SDMA



antennas of access point 110 can utilize beanformng (e.g., to effect
SDVA 11 conmuni cation) in order to inprove the signal-to-noise ratio
of forwar the different access termnals 13

1701- 1706%5? an access point using beanformng to ?r aﬁjg%n(ﬁ?/gﬂlfn
access term nal s scattered randomy thrpugh its coverage causes | ess
interference to access termnals in neighboring cells than an access
point transmtting through a single antenna to all its access

termnals. Soehusicald® i0brdeper ahjreve ﬁlamigmel-iomen@ﬁabe%mﬁidoimks for the
schedul i ng ¥ teminformation by an access point (e.g., AP 110)

operating i ATETMH rasress steayistlan P!y, andydPehileoo):!1% 4 pfogat goint using
schedul i ng H@dlﬁi%ﬁﬁﬁk'tb RSt @d"gccje&st%nﬂﬂﬁlg%&%erefdox@&&&lﬁk%mggh its coverage
illustrates an exanple system 200 that facilitates scheduling system
i nf or mat i oncHigey Bhementarenge ¢ hexsd fenginalsiin geiegBbiying @Hbéh@cwewb@opom
base stati Ol afshfitin gctjhl%glﬁ$ ) q1ﬁglgeaq1 g t%l & g&@sssféprﬁqlgll e §fc|ﬂe€%od@gof
units carrying systemiffornmation (e.g., stemb at

configurati operammﬂ tani lbemtorpyratedyictol sch@judaflg x,ys(tcﬁi’ﬁnﬁ)mntmg bysatbaezagsr podits
frequenci es A schedul.i n nit is of .. .
e requeke: PRoqBF Bk igE Por ey Sy b opiictt oS et yiacipea
base stati Onnﬁsﬁc:og:s;onB&u?Ib@Bpackdis an aspect in LTE systems schedul i ng
units can be divided in at |east two cat egorl es:

correspond {Y4Phe nos¥iGr&qliesriey aeprsndd seitrn Zgﬁ&hﬁfyﬁqﬁélé@t?%/s‘@ﬁ@hnés
schedul i ng g &h rfaan%owya;e@aeﬁc%gsm@@lﬂi rlQthf(SQk)sBaSé‘E&eéﬁQ@d%l b
units in addition to timng informtion nécessary f time and
frequency sytatern aHl inghidena sehedulstuwiics che delicdlnlg sglmdulsmg whischarging system
schedul ed t S f i n

T bandai dt 1o B Y B RN Ba R HRUETchhARly B, il oREDRES
i nformati on(CB}rtlr(umg)sube:l‘arre:sshfrmxemmusﬂ@soaaﬂuwgﬁedmymg amnit isnf lelockad fi tone-

i ke acquired sub-carriers, frequenci.e To schedul anni n
component 2 TBUFDET BoH S R SO o8 SOTeT LAY A P S BSt
channel . (lgighoul £h Rpe@phr ETE ahes hahedaEs®ahiad E@N Mk iRhoadaash
channel ensures that scheduling information is delivered throu%?out a

coverage ar &3cgTicEy YédeWaichicrupsroagh e the moshirppiepdniepestehPUs, and Typically
subst anti al by ¥HBRH em?cﬁ'fnmﬂ@kelatbd"?d H&feﬁ‘lﬂmtgh&sﬁs Odte s i:ﬂeldﬁfhngoumts in

synchroni zed with a serV| ng c ) Such a control anne can
est abl i shed a@@ltnma@eﬂ@mtmﬁwnmﬂl md@p‘tmgtfomlmemé (freqzez*@y siymchoordzation;oand

schedul e S an as ect..such a anne
can be |dehﬁsi%f|£e ‘é&ﬁ{n Eﬁ@%\gﬁ' aggséc &Laigdcta)t@& %I}ge%:lr{l Hher "C%&%%“
To schedul e({sgstlﬁrrgesnﬁ bamdatitithnCR tibiied, en} dsywahab etdbﬂnﬁn&hsmtgatlﬁonnatmn or
unnecessary  util tion.of transc |ve' resour ces, th the ens

bt tory ot G rbERe ARVt EBTES Sfeah: MOTEGRh ke tshilrad Shbreuders

three SChEdiﬂﬂegMcﬂéla A% shsdils Sed, pexting Eagporht 2 diBE 88 aPbAAS] BKfnel
devi sed to reduce unnecessary ut i |zat| on of transceiver resources in

an access t &gfiatef with 2 begadcdspehanpslgdt shoyis by pprecded thet asseciatigmyith a
schedul ed Shg,addRe RLARP Rxk&Nthat R%héacahﬁg%fo?aaﬁdaf N ra@ﬁxtg%a s dg%!oaé gd

with SU-1 by incorporating a tine i1ndication-e
N a positiveovanrgsgara ohat b@an%tﬁtlen,utmd itized bo raadeﬁnmfwabaamtel&plammmqblbr

spect {10, iRl 016N B E30UAAR, Bhomkueal Y10, SuEl S RO Tk on

wi Il be sched |ca a’scé e resource K~¢arr
such an i ndiChiﬁinDlOCEn E@aktululahcdabyémsm statiam 2&¢ ehiolighu ptacedsed 294, tiA cFrH@sto

3A and 3B, a 4, where a ro riat 0041
schedul i ng b? HUIGEUF t F§?g°§U“@§ p “%yﬁ‘t%‘%ﬁ"?‘ff %ﬁ?‘%’i ?E%gr"‘%aﬁn pridentified

schedul ed, @s G ,Sthrdl- BoﬂflbddibateliECoiﬁhﬁ ghbedul BHddHst Y {Bedlils %Hefh
320) carries an indication of a tine r323 at which a_disparate S

(e.g., SU 2infomyatiy elicigatly canda fhusd miteaih einpesresaay @Haﬂtm ods yesceved
Wi th the BCRofcls,  wilPGhE dibding D&t "RW:BAHioHe PlanhfigS UGhpdHant 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,



13 323, T 333, or T 343) for different SUs (e.g., SU-2 325 and SU- 2
345) fail to collide. In order to mtigate collisions, in an aspect,

the tinme iypghqmahipk carried by the firstly schedul ed Spcfﬁlsﬂmsmssﬁz

320) can convey timng as a | ower bound (conveying the semant

notion of "511-2 will be schedul ed 2387 sl ots from now, or shortly
thereafter”) rather than a specific time offset, or instance-e.g.,
"SU-2 is to be scheduled in TOFF = 23873 slots"). [0042](ii) Periodic
schedul i ng phdamo nhitibee pabdiviel gpllisidne drhdiig sdhditad ISOR. CThY eRd B¥erd the

first schedull uni SU-1 32 nlndlcateatlrreccle, or

time peri odscrhe g “PffHF’(‘%@%é‘aﬁ’Fiaﬁd Vdﬂs%}é Yé“mﬁma%ﬁﬂﬁﬁﬁdtcéy 198382
in the cont xopit %@emﬁ{h ﬁsﬁﬁé‘s talceilteb i Dihhih@in BBl 30 b idenék an&Q@@Ht, or

312. For example, after dul In%&f(hfl rst scheduling unlg/

511-1 320, pcais fge birpiehenesopis caBYIBg H SR Hﬁﬁ'@aﬁ@n Mlcljb@aq eduled

Srots. begi hrdeRE AN Moo IR g e Yo hdon, RIS o EleR0

schedul ed. planstealilsiraizd varhﬁléisl  entl 3Band EI@Iéamhemgppmp@maent 218 can
ti t h f rall

o anni ng. coliaEne 218 BuithsyReiden S ey BRaiRSvies SRR R

t o subst ant bakdnedelay, ctd. e Pssqeuemem [ mae sReUeacest: §8Mc ke SURNeL@t Retidy
ti me sequence generator 221, It is to be appreciated that while in

system 200 &7 {gicgbefuetcéngadt sirgciop dispaselp G0 GuiSH- 4é2|igteriersgheduled
component 248 SeREGUEAna WRsRMuddShitn At BROSL! sekAc Bl agfgé4§r?cg, 3

conmponent 218 that contains tinme sequence génétator
Transi ti ve- exptts sucth ﬁohcdaduionnghqnh &m bé-emNdribwonf coplamrd (0 dhegespuize block

com)erontof B (O P, 0081 0 S ek 5 Pt
i ndi cati on (:@nvgnt;onéﬂ&m@énﬂ%ﬂﬂ)L”EE)qy&teﬁsC @&der&l%;] , (18 the < %ubjéﬁiﬂdéscn{%ﬁ&) ah ﬁrraw
t he second, SU (e

330) convey SRR BHAIR g 3905 YAl AR Lo b SU-a rreseli gme
)is to be sghrdbbed il J %Q&ﬁ&hﬁﬂa‘iﬁ > @%%@C'Aéht St d* dhe lﬁraﬁaa@ Lean be
channel , e.g., SDCCH 0044] It shoul d be appreciated tha

schedul i ng feasusids Wltﬁ rf eﬁl‘?@‘h@r acras@g@r YlodubouBley, i Bplicged3ine diagiapc 8€is
according t Hox?ettl?eﬂaq e %Fﬁ)%;ﬁg Bt #idg el I%Obeleltcﬁ such b k«?cgn%ptﬂné 919{ s d@

queui ng, naxinmum t proportional fair ness, and s
Addi ti onal | ys notad th& indiagrhnt BR(, rq&hﬁﬂceb@bksjj(lﬁo&ré’nﬂcmﬁrﬁi Bﬂﬁoh&D@CHem

o111 e o uEOTP! SUBLS  RYUER U AL bRl OB A ER B
the same naniéatedfasarhsd bliopkst kigl,)306A1306B, 306C, and 306D, and 314A and 314B.
Furthermore, arrows 307A-307D, and 315A, 315B, pictorially depict the fact that a
control block has a SU scheduled to be conveyed, e.g., transmitted in DL-SCH in LTE.
It is to be noted that SUs can span a disparate number of time-frequency with respect to
those resources employed to communicate a control channel block 306 or 314; hence,
the differing sizes associated with SU blocks and P-BCH and SDCCH blocks in
diagram 300. In an aspect, the indicated time 1 323 is a specific time slot in the control
channel SDCCH 312. Tt should be appreciated that 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 1s 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



10045] 1t is noted that processor 225 is configured to performa
portion, or substantially all, the functional action(s) of conponents
in base s bR sy As illustrated in block di agram 2@8¢ @5B§1435
is coupled to tﬁe processor 225 and can be utilized to store various
data, instructions, directives, and theldike, that facilitate
operation of the processor 225. [0046] Schedul ed system i nformation,
or scheduling units 245, are typically conveyed via a forward |ink
(FL) to an azxes®3| er 34 ifordhderai bk (@G SURS 32 hendsHsLaar) ffl 6 salidonn
via a detection conponent 255. Detection conponent 255 generally

i ncludes a SE¢r & mEBEercaliseas, (RGN &WEwnfho bmadedietiop) agicdspy i &rstly
data, and sehegibd BY (Y OSUAL 8:cah %n%gﬁmingyasgaeldw# Bould iogﬂcying the

information (e.g., synbol bounda.ry%k,a fréquenc ynchroni za
i nf or mat i ongeraamiic t tdioh| wWe,"Stah Wil etseladulgd t Pr8gagslots ofreral maw.onr chortly

operat o i n RIKB Snh "Gk ot GRPREG B Al OB, PR o ve

seri al -t o- padhatidled inedagl p23%FB skt R- seri al conponents (not shown), as
wel | as Fourier transformation conponents, Hadamard transformati.on

conponent s Mzborrpon(é‘ﬂut PHQ G erdaling v i n’i\fﬁ?@@w&\% st_B‘?:Hime mdication
transfor mat {QRgyed By 4 %ré’t‘%lﬁqﬂlﬁrﬁaﬁnip(e%l?,%@ r32868an BdeAB G SF1d Br time
performa portion, ‘or substantially all, the functional action(s)

(e.g., conpotind o) fofschunpundinpasate rehddtlagtingn SPehpbhierthe agfrol glgmnnel

procescor  2880aRe? Sin BEPEER h L STl 83 4 F i et Rptidlipradi

i nstruct i ongchediltrgCtmivesg., B t 309, | jldingt Bahpdneat Rit ake dRpemal] and ab
the processor 265. [0047]FIG 5 illustrates an exanple qs§yst em 500
that facili inghicte. sctraedily necceyd sdgdulinesntatli-dd57 AVaL e o3 tPambere T BH000
aspects desgribed.ir e et desehiptl St atd 0
conpri ses aglgléshg%ﬂdgl}é gjf%%\l%ﬁ{v@ﬁ TBFFO\% gggkré%ﬁg%ﬁ%?%ﬁ # ﬁSnS(C: élhggeél ilttsslllo%ﬂg
schedul e schedpgredigiedithiat Spladibng tdmpamemdt] @dad htting @oessey otR&Ihdns fixed

configured to performa portion, or substantially all, the functignal
action(s) oFY%%H{)?ﬁﬁ’é?st (?fﬁ‘e%ﬁ’elﬂﬁﬂ“ér}g epmpongpyd 21 cgrk dsterie ‘i°r§°‘qu8£?ksoU“2
di agr am 500 3 59B0Bf din2B@JubSardAHP LHFHRE sERRNRY 0GRS $Qfuero cANt £A8aRA by
utilized to store various data, i'nstructions, reference tine '
sequences, $olsexqhanag gpheariar 22ind It o |lekapprografedhthitawhild imaswsteopa®hitimen
of the proc i LN 8
and o t| o SanassanaxmE U2 Wehs Qiklaq BERHEE oo TS A RIRE IS &
subst ant i al by atchesoSdated pramnies caaspodisCll § shat calanetimansagoaee génavatondAlh

compr i ses SUMAAT g PPEAEA P gt Begneg o CRetilies o] nAd oen Ve

support  schegtblerignte® RAMaLE bl birdUgPed kapRidYheanpeasie @8 ARRReduled
exanpl e, a schedul i nq Aﬁl an in policy store can, 15 nodify a tinme
sequence ut M Edo Y& dPepetrde cahsribch &G BliskRadeEi A§S Qhitd P 3 SFUer
to prevent I.Si@ns: j b1 :

channel - 1 n o BE  Co Ah) Be b e i LR B bsona §U
on conmuni c&t.g.0RUcorBNtdoonss afiing indicationel3é et Whichn thiet80e.g.s8UVE ew Uay

oad and. ot PRIk ihe FRAGRSRSHES e SBAaRt e St Bars

appreci at ed [§g3@] POl | R¥h&NOBELaPE& AN A RAcduNfl LS TRC hediubi Qg oBHANS-1
for scenarios in which a roaming nobile term nal enter a service cell

or sector. POD48ISLh2 2d6i pricessds perording Itq standargsprcheduliog adgorigwmre dilie apund
515, e.g., .er i .ni i ‘ | i
e.g., daher mpi Iug@]e&SH%n{ ' ﬁ%u%gﬂﬂ,ggﬁgﬁora&{al Sﬁﬂﬁé’s'g g SYSHLEM

information, an inte t conponent erate I n the scheduler.
I n an aspectAdditivnaly,iigénhotedripdrnerte $U4 36 andlSle2 t316 Uravereerantlized as
hi storic data on col i cati.on _and cel Usect or communi catj,on )
Condi 11 ons. SR PRI o F a8 BT e R R B R Bepgpigd unies

can be implemented in substantially the same rnanner of plans (1)-(iii).



100491As enpl oyed herei nbefore, and in other portions of the subject
specifcation, the term"intelligence" refers to the ability to reason
or draw cefsldisiRps about, e.g., infer, the current Ofpéﬁbgﬂﬁwéﬁﬂﬁe
of a system based on existing infollnation about the system
Artificial intelligence can be enployed4to identify a specific
context or action, or generate a probability distribution of specific
states of a systemw thout human intervention. Artificial

[ Int elli ﬁencﬂlﬂﬂs]l i es dnigppkyithg ;ﬁdﬁé@mlaﬁniatd@ﬁfg@lré&@d perform a portion, or
algorithns-e.qg., .decision trees, neur net wor ks, r.egressian

anal ysi s, c?@g&a@ﬁlﬂ‘anéﬁy@? sfgmt}@ﬁ%& ﬁ%foaﬁ%cﬂfi FRRONENL AN (RapG PHRRE10.  As

| ear ni ng- t 0j|RsERtd B bl ihERNS00 2nBmbiy BT FRELAE 100Re bRBeSYSIBMnd chf
In particular, to the acconplishnent of the various automated aspects
descri bed abowalijed teotiereciariow ditehingioictienseglireivep.oand thadikeathet facilitate

generation ot R RE el R0RY 66k aspects rel evant to the subject

i nnovati on descri be erein, an Al conponent (e.g., conponent 320)
can enpl oy MMdélof nurfzhedidedregsiend odfognatieonf or stteduliigngnifsr D4, dat ayparatly
t hen draw ng i nferenc fr t del s so, cons cted, .e.q.,  H dden
Nar Kov. ModeTRIVEYSoneS & v <FElTet B5H) g 6F asret (A Bl et g st Y5t e
general prohddhlatied ivia @r aphitieal corm@dat:s, 23U C Da&tiBRYBsIpaenh X580 daSsally
e.g., created by structure search HSi ng a Baycsi an npdel score or .
appr oxi mat | BRUIFS hdgrolciosslatars £1e8 shawiphioaletest pRes tinree 08 #ifcithpding
(SVMB) ,  nonslehBRabn;C RS Skdnl it S celFUDN @RinPBIAQHR ST .rgf,?%nﬁlﬁ)l oundary),
“neural network" nethodol ogies, fuzzy | ogic methodol 6gi €s, and ot her
appr oaches #rbguengiersyaehiendzatiqns usfoonatioat cand[ 0B50ke| Gan e sletgetpd odikough
di agram 600 H o] : sm :
base ot at 1 ofc 1 SERRGEESYs Mo Rublel sk s HSh e 3ol e ho B i
250) in a nMIM(phet ML dateckion porep@iehiplis daMiMD)dessgsitlemphhiit] andrparallel-

provide for, cell, (or secto o nicati,on in a wreless .environnent
P acoor uanteesciiet fBRERES bt SPaUNnes avabis  Bpfiat HaRPRian copponcat,
transm tt er HaydheiuBddforniakioh tohipdRi® ah@CordpdienBst QhedRtthe BivERABBsEAN
be provided frgma data source 612 to transmt (T dat a_processor
614. |n an BRBEIMEERRS; leacrrtehihat Broresson 3% isrcandenred idpesipap aportion, or

respective LfaRsMHEily a@mhg R tiodaX ablitnts) L. gg@&aﬁﬁm@% off%rﬂﬁ&r%gts%ﬁl&&tion

and interleaves thé traffic data for each data stream based on a
particul ar ewdbangnistiends shistateddn block divgrangd 209, memerrd76ds soepiedite the

ded dat a. ta f t t i pl
W ih pitor BRPRGorts A B ARERLIE 38" LARD "Rl 3ol Pt
known dat a patdieematciht liks timt Gedsste dpératian dinlovywrosmsménss.and can be

o 4 ol exedl(6: *and b oEaiaE pbr Sl Sulc SO dafh FE iienscheduling
nodul at ed (eystm isyitiRGon MR RREsHarRaSAth @dpedts RRErHEd iR ihd DRl QRiption.
schene (e.g., binary phase-shift kEYI ng (BPSK), .quadrature o

phase- shi f t BREytHign (SQBsmjﬂperﬁ laesepidalen f &% whighi nrevidesysehrgluling frortjonality to

M d i : | @td t
ary quadr glidife @dﬁehﬁﬂlznlgdﬁngwy mgl &M%@%&@e&&%% c%ﬂfé%ﬁégc} {ogﬁgfogﬁtaa

streamto provide nodulation synbols. The ‘data rate, co

nmodul at i on petionas Kultngalt a1k dhe fnespiobd adieands)roif nedpdngnis s sohodtl¢rdi. As
execut ed by.pr : iN ti S l..as the d na
be stored i HerSrtg%%??flolgggg&f%é%%d?h%teﬁgﬁu%%ﬁ5%“%%/@%0&1@ p%%PS%g ?ﬁﬁaantdac>éln
streans ar eb¢ helizqlr ovitdedvirua diX, MsMX:tpmecessaice 6 svduendrs,Mjieduling

processor B9 HER 157 QUFdRLe TG EFO: GBbPREsaR AR Gehpfuler 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



17 transceivers (TMIR/ RCVR) 622A t hrough 622T. In certain

enbodi nents, TX M MO processor 620 applies beanform ng weights (or

pr ecodi ng synbols of the data streans and to t f,yom
whi ch the)wsél%%%}l}?ﬁozsybei ng transmtted. Each transcei velr%%g@ghﬁ%g%ll{%es
and processes a respective synbol streargto provi de one or nore
anal og signals, and further conditions (e.g., anplifies, filters, and
upconverts) the anal og signals to provide a nodul ated signal suitable

for transm seidop aaites sdqbienchuldhareRltencd\NindRdedud &ledil@Rangs ff &dr to
transcei vers 622A through 622T are then transmtted from NT antennas

6241 t hr ougRrBATCO iR Pvdryncl Aesocied VR & peapdipsbstpnnelne In addition,
transm tt edRAUiRIRHhsh GORYSRE Sarl ROGIUEGh BYmNoniBHoRRBARHSRDE a service
t hrough 652R and the recelvéd signal from each antenna 652 1s _
provi ded t ocellrassgrstori verviced iy cbisy estatioRCYAR) TR Rpst@B4.AantpimguemiigBaton;
Each transcei - condi tj o WP Y P i fi
downconvert g%iygerc"trog g‘%é & '? ? é!eﬁelr %@%}r %ﬂéﬁ%z?r{gcﬁa%d 58 ifég);;ljlI § Ir% gl%ou?cﬂigé %’8 %}e%?a{t eldgﬁ%d
signal to ppoNdydeorsaipl s, alsanidclivde tdhedulimpqd essies stdnarissaimpliish taaroaming
provi de a cortiﬁsg”ondi !;%t"received" S%: ol stream [0052] An RX data
processor 689 THENE SS°IFS Y BE¥EOEs the Ng recei ved symbol
streams fropdR transgeiddaion, & 4kiltbdRpbases oPRcRdRRE 515U AT dERERWMBT
processi ng techni que to provide NT "detected" symbol streans. The RX
data procesEBPCBECTPHEHUERITH RN bk ling eyste infeation. anigtdliacatieamroae
detected sy @Qpcg)eﬁté e Ec‘ﬁe&lﬁ&p\{ﬁ bn bRt midifdeht &ﬁ'ﬁ]ﬁm&ﬁrﬂF g, QA current
stream The processing by RX data processor 660 iI's conplenentary to
t hat per f or pedhisiprit Xatvonopnoosssey agixpllspdorixndatracappn cersistims @ad}indigr
transmtter . CESS eri odi rmn i ¢h
pre-codi ng Hg%@%gyg %jeg%%é @%@ %31 t?rr% rgg%%e@%née%gragéjbl}%ag?%%ﬁe rrrogxém\é\ﬁ;ez%
Processor 67&lufar rad af edlisonseassigeschedifed®stagefaarpon sthrgulngniditsi Xin
i ndex portion.and.a,rank value portjon. Mnory 672 st o :
st ructi onSldiie IRERCEREL OF G4 BYS RoHESTGRe Eb o bl SShifufing unts are
fornul ati ngs¢Hrguie@YRY &errcBK tIBSHRMllyTRRIMRY ehES Witk FIRBSAGR, IRYugh
conprise various types of information regarding the comrunication

link or the2p g¥eligd coprencat 12 aiphedrera 18 Sabinfarpamat shedudng plaps based at
particul ar, |Such g‘aﬂfoﬂrar@ltn'eﬁpbﬁpe? s&Q%PEdh%@ul&%j{ﬁﬂE' qugﬁl%' tolbé bRHyERLRSde
report(s) (such as CQ 27/9), an offset for justing a scheduled
resource, opfspuginnggr SISO.IVE sidgEVI© thode, bf mikbijostatemna (FIEL }) served by
estimation. e.reve | i Ss is_ then_praocessed a TX data
o oceasor sIBE SRt IF apt e IRS S F9nirr i PRl RABRAER Ralhe 508
streans fromtaligait aospoticte 36B6an modifl atiedulne polivieudndt dans6HQ, stored such

condi ti oned transceiver 654A through 954R and tra .tted back to
rans ¢t or PJ4h @RTGTE0Te 15 LOOSHAR R p e PSR ELRPS b Soorpaoue
nmodul at ed sigpRbSmédtOM &8 Y&MI%Y TebHRRRe Wperalibif g}wsﬁlnaayeﬁe.tgg @y
6241- 624T, conditigned_ by transceivers 622A—_é)2_2f , denodul ated by a
denodul at or PBWE; by UilgioesRQCeying amkcamunipHtion Oy sibeads AN Eo0; FOIEL
the reserve,j ok, ressage transmtted by the receiver system 650.
Processor 630 then determ nes which pre-coding matrix to use for

det er mi ni ng [#48] beanf &8 nimygoyesi diatesnbafode, pamt 68 s ethert Ipertexs r ot tteal subject
nmessage. I n_addition rocessnr. 630 er.ates,, .an rovi de .
funct onal | e0etatdoRy e AL AR ecta RS Wi e RS e soretusions
whi ch oper atbsut] g.aodat danaec drifuaspact »f desatintiaced ¢h &igingubfoeaition
specificatiopn in connectjon with conponents 215 and 515 0054] As
d?scussed al?}ﬁ‘?}lé?h‘i WS@%@%F’MS%WHBWH gEn oe © JI?R??&P\V%P“ '%SH?S\ ¢ context
dynami cal | y o8 GhefiU b derlcPat® RGralaBility distrMiombf MdWac adieh dh MM without

depending at |least in part on the channel quality indicators reported
by sai d recpyap intpggntione ofvitifisiak ditelbgencn reliseva applyéng whvapjsd raathemptical

descri bed. lafgoi:iﬁm{kgt—cﬁg, bdtadiod Qee%! ﬁ@rﬂ%ﬁv&kéirgﬁgﬁioﬂn&gﬂﬁg &ﬁstérrh%alysis,
genetic algorithms, and reinforced learning—to a set of available data (information) on

the system.



OFDM at tone co, can be nodeled by: y(co) = H(co)c(co) + n(w).(2)
Here, y(co) is the received data streamand is a NRx1l vector, H(c))
is the ch nse NRXNT matrix at tone co (e.g.,

t ransf or Wgéﬂﬁgﬁtﬁl&one dependent channel response matri xkllgﬁi]é:da%%é7 h
an Nl -xi output synbol vector, and n(co)gis an NRx1 19 noise vect or
(e.g., additive white Gaussi an noise). Precoding can convert a Nvxl

| ayer vector to NTx1 precodi ng output vector. Nv is the actual nunber
of data stréapatifllayer sy ateonpishimtrdfihe tarans nitbhetked @dfdcts alestritvd ebdve
be schedul ed at the discretion oﬁ the transmtter é‘f% transmtter
610, Node B™i®edionauithBaligis i lopd gydigyeasrnstetipe 484 OfiRt pypialgh aspects
channel Conﬂilédaﬁ‘ﬂ% tBO Sty e ifnd Mdfioh QRS Ibed hiRind af AhedRbbma: [£8 U&ﬁﬂpohayma
t erm nal receiver 650). Simlarly, systeminformtion can
conveyed | n3 20 IMAVCSTERIAY 088 rodt TUSRFr P @sztbpdﬂl@aimfwe@ra%r%omlctataswafhrﬂun
be appreci ahﬁ%@@ﬁfe&ﬁe@s i*rémttﬂg hERI Lo %Im mlegagg A&&#M@@b
schene, and at [east one precoding (or orm ngYy 's me applie

t he transm (HEMs)Addi tdloedlprgtptypical) dclmndtleycmndﬁzﬁ umeda \gmtemalapqobainhstlc
gain rratrixrv\ﬁiiclh dfeserm' s%}eeia gt of o) tb grp ?

al | ocat es t 8 PPSAIATICIS SUH B et BEWONS e?‘t 5?18?1 d “ge° 'e\lﬁps%r(? ar'ég®
t hat such aBagmﬁlh gaﬁen seater bix a@lﬁﬂxﬂﬂ&tian I B&@t! rdlISSlﬁbI@I S\!I(Sl as Siygdedviceora
t erm nal (e % term nal [5? recei yer 650, %J 60) througlh
a schedul er TG ¥ e CRStpo nih, anmetiogs re eﬁre% [Pt 8 BeusE
reported COhetwbB@2RdifsuoBuMs! ﬁ@%dloéﬁ%&hocﬁﬁ%%'sdéﬂag)tﬁé? aBpro@hRefhbs perform
MJ- M MO operation of a set of termnals (e.g., nobiles 170i-1706) is
within the deapesicsctehe subj ect innovation. Mreover, schedul ed

MJ M MO ter s op i 1 :

term nal s. Qdé@i 7 il Fﬂlﬁ ?;aljf gsb mack)ﬁé%&n%&%%mqogﬁﬂgsng?k ﬁ/fr%%grg?ésr?ggsr%em
700 i n whi chli@ tvneeasiEse ﬁaﬁqm,21@5waandv65®$¢méﬁbmge&bcbss terecwl 280)Sn a

a10c i cn BB FRERE ER BINGAF 0T T, BB et i RE P
of system 708mingnic@peseniaticysecnofrogpen at bedrdhcswhh tad bt aldry aspbts set

group (e.g. 1_hb‘%wof W eI ess .devices, such _as termnals 1701-1706,
schedul ed i P lmﬁéﬁ ¢ HRRsoH e wHPR & Vs Bpilicdatactor p myinbar eledats srsamsq

schedul er resd 8& BEbvided FroreW dAsh RE@SSI2P8I thinstif - (@) dhthGr8csgr V4. A}ﬁ an
nenti oned above, transmtter 610 has NI TX antennas 6241-624T, and

each of t hecmiadimast, geaht datd étrqam ierirassmigisd ovanersppechive tisasmikgntantienhiXs
0521- 6521, AR ARSI AN EARRSA82 18 9Rt1ca RN ARSI AR/ AN rear

6521- 6523. nication tvveen erm na S an € access poin
ef fected t hbawdlnaphitickr 7ddng schahd sglectsdfor basdatSstrdatan Ipygvidtosdbd dﬂt&

710r, 710u, -and b
Corm nal o wFRe Cod e BF cher AL uBRTHIX, BF e PR Y 85 Wtd A

conmmuni cat i w&hﬂnqﬁe&e @he pAGttatadE Fipially aReowiasea pitetd 0t ik §rdc8§9b(€iﬁ&ﬂ{r@dm
in substantially the same manner, through substantially the sane
conmponent s, THENST g CpR B8 eG4 thy @C@l@era%a'afe@i tg cyidmaly therchapeel gewenseptThsn

It gggtefg n[soemﬁ%ﬁﬂﬂéﬁh NabSarkitdd dBe thtQ Gt &dh Iahka SHBsE AhkR hdulltehif 8 LS Rimbol
mapped) based on a particular modulation scheme (e.g., binary phase-shift keying
(BPSK), quadrature phase-shift keying (QPSK), multiple phase-shift keying (M-PSK),
or M-ary quadraturc 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,
[09051] 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 Ny



cell serviced by access point 610 (e.g., cell 180), therefore each
user equi prent 650r, 20 650u, and 650s has its own M MO matri x

channel hgy&aag fﬁp&onse matrix Ha (cc=13, U, and §), WPE'?/&JSEO%S/%WH
e

rank (or, eqU|va ntly, singular val ue deconposition)

associ ated channel quality indicator. Due to the plurality of users
present in the cell serviced by the base station 610, intra-cell
interference can be present and can affect CQ val ues reported by
each of ter tfhm4:1Ser§51DMT&5m0VRar@dzﬁﬁrﬁalgthleTi M etrfaii emB@chmaﬁts TX MIMO

particularl affect. the sche I|r1 chedul i u
545) of sysPEEAT ‘%%Orﬂ’tpi“%{?e Siedt | (ﬁéewg?@néaiﬁ Pl e data

detected by s@nRCHRE %o RS ThidAha (ﬁ%rrg whiéP QR sﬁéqu%g?@@ﬁs)mw aBach
aspect, a scheduling plan for one or nore of the termmnals can

dynami cal | y reaseeivelue Enisaeives ayld RFORHSHOS it o IACE YRy Byl étrpar@écrmrqmmwm

521 once interf ﬁ{ ?c%'r:s‘? TaRAGHE ets&%‘&llg{ E‘P(et# &ﬁnmh l%pﬁgﬁd ﬁt) HQ&Q?théa

illustrated wt térmn s in recla
that a MJ MaMbgs ygmeésnoqanwd@ racpmctcll-atezitmgtahmltahlel for 'amsmimimeweoﬂle MIMO

termnals ( up_ 1 ntal si x,term nal 701-1706), eac
such term nﬁllwg‘ Fln ‘é\t%%‘?“zaé ov?/l%a frﬁlﬁ AMSEVRS %a&%ﬂggag?ér e A &
vari ous as pmﬁmu&aﬁ&]{xtﬂT ﬁdmﬂas:?iﬁ shrb@g(;nmma,l 185pRbidiely. 680kdccivirdyHan $50,
can receive system.infor i on from Node 610, accordi to at | east
one of pl anéhe(frf)nm(tfeg)mogﬁaae d y1gryal Scl%fgé?qeb’ég bvﬁgpcaﬁﬁ@e% g%ﬂgfm%h éﬁ%

| n addi tiongmNedevB §ib8alCRBMAYRRMnGRhh %SQeis sebadid & @at‘é&]:)e@tfwet ﬁfﬂ@ca@érs
650p, 650u, and 650s in a disparate node of ‘operation, l|ik

or SISO, andREYRABMIIBH 644githisaghtcsdpl abachotransedieat udS4mG b Cglybftl@m (eg,
f t ' digitiz
T on o, Sl WP ARGEOBS, | SSBLLD AORASRERD: g o

can be rmdelcemjhtlngued;ﬁlgn@l) to:prﬁlﬂtf saroplek @od Yyrther piodeésl) i camplo) )o+prov1de a

nk Her E 1 |t
NSRS aﬁgﬁr%%?i)%c[’b R ol SR | Ser Carver o to Sther- user

interferenceois: the shgmat dﬁteqmde@sdr Bﬁo tlfcﬁrredénie§ af@ﬁﬁk@ﬂes\/\ﬂhé I’NRt ha€eived
secondtermlntheleft hand_ si de of he prime (' ynbol

i ndi cat es t RETOl, sFSmSt flag %\{Rnﬁré?s"?‘é’érﬁoés‘bﬁsfhs bé‘ G8edy Halr %rhﬁce“’er

summat i on. -ﬁpd%eisﬁfg‘ﬁcﬁnfhu’érﬂ@pl%%fde% ‘H%@Et%&’eﬁm‘tfo?ﬁ?&hisoﬁ"h@m%i pibcessor
(through its channel response El k) s transmtted

transmtter 60@.then dem@@éageﬁ@cﬁemer@sm@ 1a tdh@défi lvagh defegted ﬁnn CHeStteemI to
[0060] I'n vi ‘?éé%o@& hO B2 BX AR 6 BY FhE WeanP MPheARS QLA BIRRSRE HSeessor 660 is

pr esent ed
complementary to that performed by TX MIMO processor 620 and TX data processor

614 at trangmitter system 610. A processor 670 periodically determines which pre-
coding matrix to use, such a matrix can be stored in memory 672. Processor 670
formulates a reverse link message comprising a matrix index portion and a rank value
portion. Memory 672 may store instructions that when executed by processor 670 result
in formulating the reverse link message. The reverse link message may comprise
various types of information regarding the communication link or the received data
strcam, 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 954y, and transmitted back to transmitter

system 610.



descri bed above, nethodol ogies for flexible channel quality indicator
reporting that may be inplenented in accordance with the disclosed
subj ect e better appreciated with referenc ,
flomhar{r?%?‘sol%}li%gw% 9 and 10. While, for purposes %ﬁ@fsﬁdﬂ%snn
sinmplicity of explanation, the nmethodol tggi es are shown and descri bed
as a series of blocks, it is to be understood and appreci ated t hat
the clai ned subject natter is not limted by the nunber or order of
bl ocks, as §00%8] bl ockat trasnitee tystem &0 ﬁﬁhﬁdﬁul@écﬂﬁgﬁalﬁﬁdfmﬂecewer system

concurrentl th ot her Iocks fr s depi and descr.jbe
her ei n. - Nor BEVFS. TRV Y IRt ek Aot RS o' MaRGFrE] G o2

i mpl errent t B@n&iﬂﬁ&ﬂ@%%d@ﬁodﬂxﬁﬁ&* 6402 AnD S RIBRA B a RO dbd JrOcl®r 642 to
appreC|ated that the tunctionality associated with the blocks nay be

i mpl enent ed SBACk BEIORERE, linkapesiige dlangmigedby Hietreiver Resten pSGr Prpsssattier
suitabl e Megny ddferfhines AGHiLE e %at EIAL (tarB{rTe‘P(f[P%éé’f rCQ&B‘Prﬂlg\Hé tlie be%jmfolntnmg

shoul d be further appreci at hod ogl es
her ei naf t er wargttst &mﬂqm@:h:ws tltehmm@thj getsagpel a‘dddwtﬂ; pmcascaf S8 pablates.ofnd

bei ng stored_on, an artigle,of fature aci | rtin
and transfeP rolvhdges rsﬁ%"ﬁo‘ﬁék%%o*gg g% POPVEN §4ﬁi” ‘Heﬁlmg Chﬁc[’ilﬁge&gk?vlhfcgd
in the art mpd:rhtcsmiZi&E:cS:ﬂarﬂﬂ vaithchspiiy ésbieticd i H&tsu@cﬁﬂﬁpb@ﬂcﬂtlagyn esnnkelion
alternati velﬁy relgere%ig a a series of interrelated states or
events, suc Tg§°inﬁo ngsy lsgér am [0061] FI Gs. 8A and 8B are

fI onchart oforsyppl e RBtdiRMscBABo@Ndn &lncectiss REE FYE&! Y, a fileiver 650 can
schedul i ng system information utili ZI ng time references to disparate

schedul i ng dpamcalizescheduieddgo operriedn SO, $U-MEMOB rad HY-MIMO sftemerumg #g
unit is sch I n a of
time at whic a sgco% zﬁgg %lngu% |t1m:h§aqét)rgd%goschedu g Hc%%r Nékt,
820, the secomdusicieniuhitrege moits dfopseherdialdestriber. alt csarweddhatcﬂnSIM@lmode
associated with.,a broadcast channe uss above i.n .con

e e W BESRE AR RO NI i B B AR R SE LR S"

schedul i ng 8MOsopatagion omy By ebrpreR @R h Rpgail dhr@BIUAMIBE). SihglatkerddMo
first scheduling un|t 1's schedul ed. The scheduling unit conprises at

| east an i nH}O@Stq OCEHIOR OFREPORES, i Hice S35 AP rHiIFRy 2t HNGHRITETIVAT Swtters650

di sparate sehafiuhichgs WAtH $rahsmiter Qﬁste?ﬁ' k@l@“'a@%reﬁhu%tlll&zﬂtedt PFG SgtarRf
di sparate scheduling units is scheduled. At act 0, the set

schedul i ng aefcrding & the Apesyiean depmg]nl:p@neqlqnsth@rem’fb\whwh acwqtem, the Nt
exanpl e net Iﬁggsngggrs %E@t-(ifél%%lgé I(@t;vﬁ? as TX antennas) and Ny receivers 652;-652g (also

known as RX antennas) form a MIMO matrix channel (e.g., Rayleigh channel, or

Gaussian channel, with slow or fast fading) for wireless communication. As mentioned
above, the SU-MIMO channel is described by a NgxNt matrix of random complex
numbers. The rank of the channel equals the algebraic rank of the NpxNt matrix, which
in terms of space-time, or space-frequency coding, the rank equals the number Ny <
min{Nr, Nr} of independent data streams (or layers) that can be sent over the SU-
MIMO channel without inflicting inter-stream interference.

[00553)] in one aspect, in SU-MIMO mode, transmitted/received symbols with
OFDM, at tone ®, can be modeled by:

y(@) = H(@)e(o) +n(0).  (2)

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

channel response matrix h), ¢(w) is an Nyx I output symbol vector, and n{w) is an Ngx1



schedul i ng systeminformation by referencing disparate scheduling
units. Act act 910, a first scheduling unit is scheduled to indicate
a second sghesyhisag unit. The referenced second SChed“gb?ﬂlsiﬂ%/Bs'mz
includes an indication of a time at which a third scheduling unit is
to be schedul ed. At act 920, the third Bcheduling sequence is
scheduled in a control channel associated with a broadcast channel.
It should be appreciated that the first and second scheduling units
are typical hyissedvadyb.gd addititd@hisagrussiianeiet), Re@dingldan S6ideitn N@2 1afer
LTE system the associated control channel is utilized to schedule
ref erenced Bewor iat Naek popgeding jeatppf wegtor. sMyoifidhe apigalt pimbpr of by ptrasms
units are c . i .0 r : d
1000 ¢ hat 1 Qe rap e Moe Pt 419, Ad R iRl MERRISoTGH 1R
schedul i ng pehsndifer (Ag., thassmitsred 0alodeed 280, 9¢ hedsd pang 130) basyd aderst i@pade
inapolicy store (e.g... poli store 318) i base station. .
Tyoronl |y SaRRTanetaftpniiB rdl it e Byt tatidin f fimine .
provi der t hadceiser 6505 eSindlafpeyktemtigfoffhitin dafl baBordefdl ieh MDNO lagfu@dtion
the base station. In_an aspect, a policy store associated with

di sparate s&Y ¢xpleitipe dbilawrs Estowd bspppaears than6(onas dhegpus it lqag one
facilitate ] i Vi A S

policy is rg%gﬁ%e ff%?&géﬁ&%g5%§gh§§§e%@%$3§%géﬁggggﬂ%%%@gﬂyhﬁﬁﬁdby
accordi ng t chetthmsmeieei naditisedligdatl) rgn potérvylutebheitls epowér gaimmatrat ehich
utilized as tine re%erence to indjicate aéﬁéhﬁduling reference to a
schedul i ng RPN 6B EBPUH AEPOYE irpisutter & 8 IG0as I8 krapsmif Fach dafe sifam

system 1100nyhatk shadd bé bFieSats€ RREWdhng psidrt iR e Rx0dal Del PredSRECThS! is
described in the subject specification, stem 1100 may include a

nodul e 11102§séncd ¢hademiing (&es aeess senmautit geaghver 65Wivaldi AoQHBroph gt
schedul i ng Jobiy b G : {24 i : J whi ch a
second sche%egﬁgngrﬁ%?‘g %d(%gﬁ sC den %I’Iag%?&é&ﬁ%%ﬁ %I-éfqlg%d ?%Ir

schedul i ng {H86kecondAs oisetduriel rgoveniz¢cordin@toconaspedt, MEaMEIO erssasionatf ed

to a broadcast .channel,. a dul 1 f.or .con Ln e first. .
s ohodul i ng. oo TIRRE (ool ARAL rdh oy iSaBRINE KM of B bleR! ippoyagon.
1140 for scivededvier)GekedatdedUlMilQUttihinaldhgperidicihy sthSUUMING téfiinals

conprises at an.indi i,on of a tinme cle. according to which a
set of di spa?%@ééﬁmmlﬁ- i 4SS g %%né%ﬁ@@m?%asefgﬂ ST ™
1150 for schessl thirg ATR&50L6504, HH SBEY, ehBodsNRObdiNGs MbkkistallYRRUL 8% as
1110, 1120, 1130, 1140, and 1150 can be a grocessor or any electronic

devi ce, andT¥lyepels supmesicrts vitnisnymitsa ¢l ¢ vihigoempaitse) Kedg B 3t should
i11ustratesya ﬁiggéli:ﬁtééi' 3 A LH1iAN o X RME 76Y Sitse\tpg\]egggat%agf Qperati%ne of

facilitates sc ng units according to aspec escribed rn t
subj ect spesilfstaptitliyomy Spopdaeld60) nhyirkclsd debecea, smotlulsgerdiids 1d0:-170s,

schedul i ng a,first .s i,bAQ_uni.t that. indicate second,.schedul i.ng
oot hor o Seepiugh 2 RN APlon (Dt SRR 81 By EERRRIER SRk
at which a tdiditg Scheavihg agcesnpdint @.¢t,0 1ber 260 dad edntichetabionee rddAGtter
for schedul i th ird schedul i unjt [ n a control chann

associ at ed el0 Qa%ﬁaéﬁ_&ia%tﬁm},aﬁéﬂﬁsﬁ?ﬂaa#pmh@ff%gnfﬁé»as SRRl Frigerges:
third, fourbhlime@nAT] hdstite SEHREUEINS5UNIAPS had NURE N BasIB2Q63 0 and APs has

schedul i ng a_schedul iglzg unit, wherein the scheduling unit conprises.
at | east anNsrdi@aty 65210F2a tGommeyedtion Jebwics tagnings ihd dhe acoges pYnt is

Schedul i g £heaotet ik 2L RN BENTRY STyant @i Aoty M
1220, 1230, 71¢AfR¢ilistdcob@Bnicaion hetvaep Node Ssoi and tanmynad ATh,rA0h, end ATs,
device, and re%%gctll\)fgly.c OX(Pclit%jnah?, c%em”n%%{ca%‘&g l‘tl)let%ve%r% %(a)c'h 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 6505,



[ 0067] For a software inplenmentation, the techniques described herein
may be inplenented with nodules (e.g., procedures, functions, and so
on) that ResbhRkMsRe functions descrlbed herein. The S?E&M@%ﬁw&ﬂﬂﬁs
may be stored 1n nmenory units and executed by processors e menory
unit may be inplenmented within the processor or external to the
processor, in which case it can be comunicatively coupled to the
processor via various neans as is known in the art. [0068] Vari ous
aspects or bs@t uiks30d@ac it bes M@ niutriyhabeel ihyRhe fRpéed nash-aHred+md],
appar atus, or artlcle of manufacture u5|ng standard progranmn

and/ or engi A¥bP) RGBT HoELor qhEvAlelh siagwlropBicsiocarRAItREL @ﬁgﬂs qyn
used her ef Nudsdieib B RRAREI LURNGAMRRPS Dot W%ﬁ?ah@y’ BULRR f&-&ﬁ%%{ Blegell
from any conputer-readab evice, carrier dia. For exa

conput er - r eseraibd byt basc aﬁtmméﬂ@;detrbg@il tasfonaice [chirbe @resens amdg:aetaff@ct

e e

(DVD), etc. ))gtmmlimi)t affactdshe sghediflings bf Iﬁjszeyg festicdeling( enigs 245:')PR€]‘¢lystem

card, stick, drive, dd|t| vari.Qus storage ne
Goscri bed_ hETHigh s pibiiachie ot Blop St dion biherennal G,
machi ne-r eadsf 6s0MEEP6I0Q). Mlaaldspia:, la"sf:ﬁHdEfﬁﬁg flan forlife be mdte of the terminals
"machi ne-readabl e nedi unf” can incl ude, without being limted to,
wirel ess ch&HhBf dysamicallys bt Suignorepushp dnadiiisshtsrugh onted et W@ponent 521

cont ai ni ng, ok, iFREEhALCAMSL £ Yrtiretishopf data. [0069)4s it empl oyed
herein, the term "processor n refer to a classical architecture or

a quantunlcﬂﬁﬁller OhwgsgbaﬂManﬁhiWthﬂHeadanﬁnﬂsés,F%htlig mlatuld be
limted to [:],Sk [MeTsl - re Jpoc sors |n l.e-.processar

sof t war e rruﬁﬁ?r}? 1?%%3&&%0}2%%1\1\%@@%% n? g £ -38 or aem%g%c “&%‘%@ber 3"
mul ti-core progeBs@rs, gmbtqh 18D fconvaine qmjtehnmhrqelaife‘h-emy;mabbrmf Gaghaterhinkls;

mul ti-core processors wt rd e mul tithread Iechnolo al | el
pl at f or ns; e 3‘73 e ﬂw%tfﬁsﬁﬁ PREATIARSHIHTATOHS SREFS %Z?Peﬁﬁ%access
Addi ti onal | YorméhaRl @065 880y, G@al 456f @hn k& AR dgﬁﬁeﬁgfn@drﬁﬂn&l ok Nod@B 610,
application specific integrated circuit a digital signal

processor (Efsmdm&twaté%t ‘b‘redlfrpé%kil él)gaemde(nbﬁ?saybe(dppemjmecaon with FIG. 2.
pr ogr anmabl d&ﬂtll , §08¢ BY1b&hn fﬂa@wallﬁ' ré! QéH%hﬁé eBdhO&Ht W &0, 9650 g and

devi ce (CPLD fscrete gate or trafsistor logic, discrete hardware
conponent s, 6 any dGgrabitn anddgnof hm’r@m‘n d&l@ﬁré«dﬂ\ﬂ@ peBISe), mnﬁh@tabhsh a

functions d SCr.i rch

based on qubrbe Gsdrca i P BEY Er BER G Bh b o B dirbuior s

nucl ear MagpEIseE resomadiféelspécﬂttfdﬁérﬁﬁtedﬁébﬁ%@@ﬂdbkﬂﬁ Wit RSP ASERe Phd
junctions, etc. Processors can exploit nano-scale architectures such
as, but not (Prqﬁi’rtl"eﬂaft'é?mﬂ‘iﬂk‘éidm ar and quantumdot based transistors,
swi t ches and gates, in orde ' space u e or enphance

per f or mance of user eqﬂg EQ@S%‘E} g@éggﬁgﬁﬁ %i@g be il enented as
a conbi nation of conputing devices conblnatlon of a DSP and
a micropr oc@@ge@ﬁym%plw}fﬁahlq %ayleé!ﬁeamnsrﬂém%%ék)s dt ghoulgrhs apprepigicd that due to

m Cr opr ocesgQfiG. F%O ggv%@lty?ﬂhéﬂﬁeﬂnie?fe%nﬁeg . ug&gnai%ce%&i HE@J k ﬁ;%ﬁé’ﬂﬁled

conflguratlon. ernore, 1nt ct specifrication
t er m " menor withrtled mcsnct orrol &t the sifohard sidalod @i G2[71 ﬁﬁhstpﬂm'es( ) synnuolondhe&te_:s that

i nformati on stor.es, such.as, but. n i mage.store, ita
1 6 v AR ER PETIOL Rk B TEEthe SR PY SRS S5t At i s
that the memrdkcHORPHENLS uste ICHirbesh REFRhM] CaPoke LQP bh@rmwpsl Bdrshitted

menory or nonvol atile nmenory, or. can include both volatile and
nonvol at i | e DH@HERSIItE cgaytoesss peini o0} theptherpsers ibthecelli t at i on,

Ron Gy “VIPIRY Y, o GESLde LARE St IRA N M S5 R
er asabl e RONESCHERRONYS, npathddotoges hemftaxible M@nml|qudlwmawrmﬂlngdhuwy

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



[ 0071] What has been descri bed above includes exanples of one or nore
enbodi nents. It is, of course, not possible to describe every

concei vablyg, &ﬁnkﬁﬁglon of conponents or methodol ogi es kagﬁ&ﬂgi&s
I nary

of descrlblng the af orenenti oned enbodi nents, but one o

skill in the art may recognize that nany;further conbi nati ons and
pernut ati ons of various enbodi nents are possible. Accordingly, the
descri bed enbodi nents arc intended to enbrace all such alterations,

nodi fi cati opfsiaptciviast adplaaagor, fat méthbdolotidshird shdn &{d debéritrBds aGeRe «f
t he appende ai.ns. Furthernore, to the extent that the term

"i ncl udes, %1010 I8 tﬁdﬁ'undﬁ@é@ésaﬂﬂ APPSR pgihe chimed sibipht dnatige fepqt
are used i njgiihey tﬁel}ﬁmﬁ;%% 8i bk mgakg%lseﬁe%iocwﬁa%eam dﬁfé?e'ﬂt bRERS

are intended to be inclusive in a nmanner siml ar

"conpri si ngand{ar censpysenthy wigh qtier iHeaks pran éﬂlatmrde@ﬁtpﬂ @yéoﬂea@ﬂlad herein.
transitiona [ ' i.S -

nmet hod for é%ﬁ%%gff%5§%§%§%%%gn%§rnatP !&ﬂgﬁﬁ?Hg#gégﬁggﬁﬁﬁﬁ@gm¥d%wq
system t hedestibadhaeangtdrsiling:to be appre@aﬂaédult ithegfuactionelity aswlomehd| wittgthe

L A RO o S5l 2.

schedul i ng tiiebResend @ghedbdengystn, tprd)d%séi eaRbiict, channehoas Rchrhgd
to a broadcast channel; and conveying the first _scheduling unit and

conveyi ng t ABPTER¥EH A 6%6&#1}0:4@10%? iscloged hereinpBerhi Bro Qtnthg subject
wherein thegdfeasd R HpabletdMBid) sWRdCoh taﬂearﬁcqg%@%a?ﬁ?a%gﬁ'(% 't@%di'l%

is to be schedul ed conveys an explicit instant at which the second
i s schedul e#fansporting and transferring such methodologies to various devices. Those skilled in

the art will understand and appreciate that a methodology could alternatively be
represented as a series of interrelated states or events, such as in a state diagram.

[0061] FIGs. 8A and 8B are flowchart of example methods 800 and 850,
respectively, for scheduling system information utilizing time references to disparate
scheduling units. Referring to FIG. 8A, at act 810 a first scheduling unit is scheduled,
the scheduling unit includes an indications of a time at which a second scheduling unit
is to be scheduled. At act 820, the second scheduling unit is scheduled in a control
channel associated with a broadcast channel, as discussed above in connection with
FIGs. 4A and 4B, and FIG. 5. At act 830, the first and second scheduling units are
conveyed.

[0062] Regarding FIG. 8B, at act 860 a first scheduling unit is scheduled. 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. At act 870, the set of disparate
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, ¢.g., DL-SCH in



3. The method of claim1, wherein the indication of a time at which
t he second scheduling unit is to be schedul ed conveys a | ower bound

to an act 208481RAK at which the second SU is schedul @grystosdiss
met hod of claim 1, wherein the indication of a tine congrises ﬁ}gﬁ‘ts

in physical |ayer channel, wherein Mis2a positive integer. 5. The
met hod of claim1, wherein scheduling the first scheduling unit or
the second scheduling unit conprises at | east one of a round robin

al gorithm an fLAErsystae)ithirgasadogpaed Ednmaol ahmiiﬁumiidﬂﬁogg’iﬁcaulelrafegﬁbéd .
a or proportional .fairness algorith .. The. met hod of, claim1,
further ¢ onpt ia%tia%%a»; the fis, Segoeﬂea&&@lﬁg;cae REHTHS HHoUWNPYed- wherei n t he
schedul i ng e conpr FRES1@®Ls laeAshclaR bNgh GREMPR @Ehad LD (BROMEINES:s
according to which a set of disparate scheduling units is to be
schedul ed; &pfrdEBdHNE refgrengse agerdipg teliasishediiling Pehed ulis ibscusied sboend
conveying t : i Li; 7 t .0 | ,
wher eiyn '? heQﬁegn]ginsgg%algﬁgggwgldgg%g%%% %Olégga'gé ;ﬁ’g@eﬂ@% 3?%1%%?%%3{&(% &
cl ai m 6, thd@ypinaiycsich @rscbédubing policysie gaencised byprsests @ovidéfthatsetvias a

conveys a t imrg%iig ke%lin%} inmg}f aCrQa ;[)fh CeOVQI%Z[g(i? 89 gh% base Mation. Irl? &9 iag]psebt, a policy store
associated with disparate service providers can be stored in the base station, to facilitate
roaming of wireless devices. At act 1010, a scheduling policy is received. At act 1020,
a set of times 18 generated according to the received scheduling policy. The set of times
are utilized as time reference to indicate a scheduling reference to a scheduling unit.
[0065] FIG. 11 illustrates a block diagram of an system 1100 that facilitates
scheduling units according to aspects described in the subject specification. System
1100 may include a module 1110 for scheduling a first scheduling unit, wherein the first
scheduling unit includes an indication of a set of times at which a second scheduling
unit is to be scheduled; a module 1120 for scheduling the second scheduling unit in a
control channel associated to a broadcast channel; a module 1130 for conveying the first
scheduling unit and conveying the second scheduling unit; a module 1140 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 1150 for scheduling the set of disparate scheduling units.
Modules 1110, 1120, 1130, 1140, and 1150 can be a processor or any electronic device,
and may be coupled to memory module 1160.
[0066] FIG. 12 illustrates a block diagram of an example system 1200 that
facilitates scheduling units according to aspects described in the subject specification.
System 1200 may include a module 1210 for scheduling a first scheduling unit that
indicates a sccond scheduling unit, wherein the sccond scheduling includes an
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



9. The nethod of claim8, the indication of a time offset conprises N
bits in a physical layer channel, wherein Nis a positive integer.

10. The m@%sﬁfsafé aim?7, V\/nerel n a service provider ggrfﬁ%mo?ﬁ,%%er

period of the periodic sequence. 11. The nethod of claim

conprising inferring a tine sequence thaEt optim zes a schedul ing
policy. 12. The nethod of claim1, further conprising: receiving a
schedul i ng policy; and generating a set of tines according to
the recei vedniscMaetilésng? 8ol 220y 1230h ¢ 240, and hE50s@h bofa pradesr ar hyldldchrivaied

to referenc sch duljn . 13. Th od of claim®6, wherein
schedul i ng g‘h YeCs 8 ‘B?YJE‘?%HHEQF%“'GWPWS“’E‘&#%? @es at |east one of a
round robi nfglegpr i t hMFora dofwardHagilkériidhtR1o8 Ot tEbhiqBed @ostriBem Hehti 0 HAD et
algorithm a or proportional fairness algorithm ~14. A nethod

enpl oyed i nimplgerhsdthonpdle ati BRCEB s, At poank Birpperiragthe
schedul i ng g fiigitdesGhRd Weldhd tme SofiAk aog@k' &g% %;éng,fggﬁ%gmégﬁﬁﬂwanag

unit, wherein the second scheduling inclu tion
at which a ﬁ)kﬂcutﬂd by Ipextadsonsg Tdun inteniogy tlmt b‘@y @c hteplaﬂnentpd within ths prieechudri arg
the third sc ulljfonglﬁun it in assom

e

br oadcast CF] S el sory Imn af?l%ch cass I;t %an E 5 g%rﬁammg:ﬁ ave % C?IH)?EC[ to the

schedul i ng pikctsSor via various means as is known in the art,

[0068] Various aspects or features described herein may be implemented as a
method, apparatus, or article of manufacture using standard programming and/or
engineering techniques. The term "article of manufacture” as used herein is intended to
encompass a computer program accessible from any computer-readable device, carrier,
or media. For example, computer-readable media can include but are not limited to
magnetic storage devices (e.g., hard disk, floppy disk, magnetic strips, efc.), optical
disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.), smart cards, and flash
memory devices (e.g., EPROM, card, stick, key drive, efc.). Additionally, various
storage media described herein can represent one or more devices or other machine-
readable media for storing mformation. The term “machine-readable medium” can
include, without being limited to, wireless channels and various other media capable of
storing, containing, or carrying instruction(s) or data,

[0069] As it employed herein, the term “processor” can refer to a classical
architecture or a quantum computer. Classical architecture comprises, but is not limited
to comprising, single-core processors; single-processors with software multithread
execution capability; multi-core processors; multi-core processors with software
multithread execution capability; multi-core processors with hardware multithread
technology; parallel platforms; and parallel platforms with distributed shared memory.
Additionally, a processor can refer to an integrated circuit, an application specific
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



27 15. The nmethod of claim 14, wherein the indication of a tine at
which the third scheduling unit is to be schedul ed conprises N bits

in a physiwwghookayssks channel, wherein Nis a positive i peaBkons/o:E9s2
The met hod of claim 14, wherein the indication of a tinme at which the

third scheduling unit (SU) is to be sch&dul ed conveys an explicit

I nstant at which the second SU is scheduled. 17. The nmethod of claim
14, wherein the indication of a tinme at which the third scheduling
unit (SU) i jamhti:ortseetscrﬁmheksetk daf caplotweno-balmarchiecancsantiuad, bunsdtdimbiteet

which the third SU hedu 18., Th 14Wh
schedul | ng. fhemPERde” sl G HRrEd PR GOt Seneun) S5 4y o

the third sep@dikspi@e Uk Uﬁ@fﬂﬁhd:es forrharlc@ @5 Lise@ BQuitherd. AOMOELsER A also
al gorithm a fair queuing gorlt ggﬁa maxi num t hr oughput . al.g orlthr’%

a or propor Pf @Halremﬁlapqi ﬁ%§§01§ gation pihsomppng Acvipsses -85 Ce@mmﬁ%aﬁwﬁ

devi ce conpgj$hRGcroprocessol a lﬂﬁﬁtﬁﬁﬁf mﬁ%ﬁdcgﬁﬁﬁgoﬁ@o@ﬁ%&%ﬁ?@r@ceqqorq in
control channel to a broadcast channel; ‘to schedule a first

schedul i ng .mmno(clsm)vnﬂlhe@SIt@rrmoegnsaothbmsh caigiratioeat i on of a time at

whi ch a sec Uis dull e e SU 4
t he control ?(gtﬁmﬁnel aégg%?r% EIIjttliJl esﬁge% 88 @‘gag%h h%ﬁ%mf &?%ggc#ee%% té)
a third SU thatstaresd alganﬂxsn atofosuatrtdmtw infoln@stdinnstdrae sxiahLHst butSldt limited to,

conprises an indicatjon of a ti haf hSU's be .
SRl o et e i Pl b Dt BB s Ao 1 v mrecisted
channel ass@gik ah€dndriorl h&nﬁiﬂ’oﬁéﬂ@ agtcrbbd rli%%m o@ﬂ thel c ARAOF NatRO Hﬁén@ﬂ-y t&
the processor. 20. The wirel ess communi cation device of claim19,

the process&PIYARNNBENEHHPF §HY valude begriplajila s nonveletile geasrayg, By 4ydof
fourth, and ﬂfldsfrsﬁbns%i]&%'t '1&9taﬁ8ﬁt§onv Riite TBRoW E&! ﬁl%ﬁldgq‘g&wehigaﬁﬁbﬁgﬁd

device of claim 19’ to schedule the first, second, third, fou :
fifth sched(RONG. proigramatie M}Mc@w)n@emﬁhmmgmnmﬁ@lar%@\& ¢EPROM),
utilize at electrically erasable ROM (EEPROM), or flash memory. Volatile memory can include
random access memory (RAM), which acts as external cache memory. By way of
illustration and not limitation, RAM is available in many forms such as synchronous
RAM (SRAM), dynamic RAM (DRAM), synchronous DRAM (SDRAM), double data
rate SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM
(SLDRAM), and direct Rambus RAM (DRRAM). Additionally, the disclosed memory
components of systems and/or methods herein are intended to comprise, without being
limited to, these and any other suitable types of memory.

[06071] 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

described embodiments are intended to embrace all such alterations, modifications and

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

L <L

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.



28 | east one of a round robin algorithm a fair queuing algorithm a
maxi mum twWoeughnsdssal gori thm a or proportional f ai r nes pcqh@ossios iy
22. The wirel ess communi cation device of claim19, the processor
further configured to schedule a schedufng unit, wherein the
scheduling unit conprises at |east an indication of a tine cycle
according to which a set of disparate scheduling units is to be
schedul ed; and to schedul e the set ofCUA¥M& ate scheduling units.

23. The wirel ess communication device of claim22, wherein the tine
at whi ch t ehsaesapghasighedul ing unit is to be scheduled is a | ower
bound to an actual tinme slot at which the second SU is schedul ed.

24. The wi el essy GoIIYNIGALL H@’ ﬁﬁg@f 1n(f(%r?ﬂa?110§21 5 twg%l%{& grhﬁrﬁglé:a%on

unit further conprises an In i me offse conve
time slot aystevh) mbntdﬁmdtaorrq;rxsyxgt e begins. 25. The wreless

comruni cati on devi ce..of the.indication of a tine offset
conveys at | eastCRsquling a%ﬁ“ nb?q”@lﬂg uay ﬁ‘iegh'fhie(ﬁfs“sfrcb?du@ﬁ wtonrlafes an

radi o frameydiQftiodreXild éik»&hﬁk?&'éé&oﬁﬁ&hte& un1121§t0 I?_é‘&h\%ﬁl@ .ess
communi cati on device of claim 24 e |n a fon of a tinme offset

conprises N bi t schedubing iy isecaind sa:hedulmgaumtalm anbentsil nchinned  @ss@aiattd itvea
i nt eger. 1%7 Th W rel ess communi cation device of claim22, the
pr ocessor fradras C}&adlﬂf’]l@ ed to convey the set of disparate

schedul i ng uni t genvegthg RO ArsvkERULHS: GV érﬁleco%fveﬁhgﬂf@ sggondtslaﬁed%ﬂlﬁg GRR O’
further configured to receive a scheduling policy; and generate a set

of times according to the received schedullng policy, wherein the set

of tinmes akne ut erenc ul. i n 2

wirel ess dgw celﬂgF Ztﬁ%%‘it)c?noggfam\}\ﬁér‘@}eﬁel% rﬁffll%aégﬂrog\f’l tiop a?ﬁg'[lr}%g}ev%@nd

the wirel eschedeNngenitBitebuisteslutddeoii¢R aﬁ)é‘;‘{bﬂmt instant at which the second SU is
scheduled.

3. The method of claim 1, wherein the indication of a time at which the second
scheduling unit is to be scheduled conveys a lower bound to an actual instant at which
the second SU is scheduled.

4. The method of claim 1, wherein the indication of a time comprises M bits in

physical layer channel, wherein M is a positive integer.

5. The method of claim 1, wherein scheduling the first scheduling unit or the
second scheduling unit comprises at least one of a round robin algorithm, a fair queuing

algorithm, a maximum throughput algorithm, a or proportional fairness algorithm.

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.



29 30. The wireless device of claim?22, the tine to schedule a

di spar at avecbdudosmg unit is deternined according to a scheditosoi42
plan. 31. A conputer-readabl e nedi um conpri si ng: code for
causing at |east one conputer to schedub® a first scheduling unit
that conveys at | east an indication of an instance at which a second

scheduling unit is to be schedul ed; code for causing the at
| east one Gonpuflée ntethoslaifethins, tvheresietheninseheditkiingperivdic ssquédve.
control channel associated to the broadcast channel; code for

causing the at |east one conputer to schedule a third scheduling unit
that indicgtes gntomihdy o€ bRl Ak haaicfaﬂo%%tedrg%i%c eg&]lj{,:cﬁi'%rises an offset

scheduling includes an indication of a tine a

schedul i ngthahicenviegs @ timgelat ehwlichdlk periodic sequateetogingausi ng t he at

| east one conputer to schedule the fifth scheduling unit in a control
channel associated to a broadcast channel; and code for causing

the at |eagt ongheeRMKEEHS LRI W) URY itdiétibhloTta tifRCSME: cbhprishs M VistiA 2
and fifth scheduling units. 32. The conputer-readabl e medi um of

claim31, wheiel fyehehanpeli whercwnN of 2 pesilivesintegee at whi ch the second
scheduling unit (SU) is to be schedul ed conveys an explicit instant
at which the second SU is schedul ed. 33. The conputer-readabl e

medi um of ¢bai MTBE meth@t &f olairh g, Whdictiahiserviaf patidengéantiacah psbE RS the
t he second scheduling unit (SU) is to be scheduled is a | ower bound
to an act uBfIQHSEHWENSE: whi ch the second SU i s schedul ed.

11.  The method of claim 6, further comprising inferring a time sequence that

optimizes a scheduling policy.

12.  The method of claim 1, further comprising:
receiving a scheduling policy; and
generating a set of times according to the received scheduling policy, wherein

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

13.  The method of claim 6, wherein scheduling the set of disparate units comprises
at least one of a round robin algorithm, a fair queuing algorithm, a maximum throughput

algorithm, a or proportional faimess 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.



34. The conputer-readabl e nmedi um of claim 31, wherein the indication
of an i nst@p@e/igdossvhi ch the fifth scheduling unit (SU) perAe2degos7iaz
schedul ed conveys an explicit instant at which the fifth SUis
schedul ed. 35. The conputer-readabl e n&di um of claim31, wherein the
indication of a tine at which the fifth scheduling unit (SU) is to be
scheduled is a | ower bound to an actual instant at which the fifth SU

i s schedul éfl. 3J8e n3bhodlhe compid, evherdadab irelicatidh wh ofimel @iwhish the third
further co

ri.sing: . . ode, f.or causing.at |east e cqonputer to.
schedul e a>QEAZARE Sitis dp be ,Sghﬁﬁé#eéiqampﬂéessl‘riﬁgam%a@weﬁ# ayELTATEeheein
| east an i pdiGobi@Pe fierl i Me sequence that dictates at which
i nstances a set of disparate scheduling units is to be schedul ed; and
code for causing the at |east one conputer to schedul e the set of

di sparat e hedyl i n njts., .37., The conput ey.-readabl e nmedi um of .
cl arm 31 T6rcndne GO b Rl oo PPRRG vt PHECB8 i B YO8 th St
a schedul i BeheR@ingCinit (3P is A beRARUBIH TohNEL 2ARRPASIEHslallt & WhibRHRS®cond
comruni cati on system the apparatus conpri sing: nmeans for

schedul i ngSH is pehedulsdhedul i ng unit, wherein the first scheduling unit
includes an indication of a set of times at which a second scheduling
unit is to be schedul ed; nmeans for scheduling the second

Sﬁhedu: i Ng1TNi t The retE@nbf elaigheh) Relerds IBE imti€dioh dfan HiragicwBith the third
channel ; ) ) ;
scheduling unit (SU) is to be scheduled is a lower bound to an actual instant at which

the third SU is scheduled.

18. The method of claim 14, wherein scheduling the first scheduling unit, the second
scheduling unit or the third scheduling unit comprises at least one of a round robin
algorithm, a fair queuing algorithm, a maximum throughput algorithm, a or proportional

fairness algorithm.

19. A wireless communication device comprising:

a processor configured to associate a control channel to 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



means for conveying the first scheduling unit and conveying the
second sohedodsnmg4sini t. 39. The apparatus of clai m 38, pépukbwsos7ia2
conpri si ng: nmeans for scheduling a scheduling unit, wherein the
scheduling unit conprises at |least an i®lication of a tine cycle
according to which a set of disparate scheduling units is to be
schedul ed; and neans for scheduling the set of disparate scheduling
units. 40leadiheneagfpraroanhd solah abtdoaitim 38 faiviperuén nalipbgthin, rEemadimohi thifodgheut
second schedul.ing unit is.to pe scheduled is a | ower bound to an
actual i melEOHY 4 OnRReRORtienR. et iees schedul ed. 41. The
apparatus of claim40, the indication of a tine conprises Mbits in a
physi cal |ayer channel. 31 42. The apparatus of claim40, the
schedul i ng2&ni t $he uwirkkess compningestican devidé caf iadaimofl9a the nprastdseet further

t hat conveys ti s] ot , at i,ch the time.cvcle begins.. 43. .The
appar at us Sk S eluER s Ehe B YRR e brhda Soi Ampuas A leest
bits in a phRi&eEon oY FmCHRANRIcordMiElotViciNaisst 6F datdid YheHMhROGits is to
44. An apparatus that operates in a wireless system the apparatus
conpri si ngbe scheduled; and to schedule the set of disparate scheduling units.

23. The wireless communication device of claim 22, 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.

24.  The wireless communication device of claim 22, the scheduling unit further
comprises an indication of a time offset that conveys a time slot at which the time cycle

begins.

25. The wireless communication device of claim 24, the indication of a time offset
conveys at least one of an explicit communication slot, an explicit radio frame, or an

explicit radio sub-frame.

26. The wireless communication device of claim 24, the indication of a time offset

comprises N bits in a physical layer channel, wherein N is a positive integer.

27.  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.



means for scheduling a first scheduling unit that indicates a second
schedul i ng unit, wherein the second scheduling includes an indication
of atime at which a third scheduling udft is to be schedul ed;

means for scheduling the third scheduling unit in a control channel
associated to a broadcast channel; and neans for conveying the third,
fourth, and fifth scheduling units. 45. The apparatus of claim 44,
further coffri siThgwireless devieamoicliior 23 che tdukeitn gchedsle maetisparatg seheiltling unit

wherein the hedul i n nit, conprjses at least an indication of a
tine cycle“ﬁ%%gmﬁﬁ%f%%g '%ﬂ?%%%%@n%Pgﬂisparate schedul ing units is

to be schedul ed; and neans for scheduling the set of disparate
scheduling units. 46. The apparatus of claim45, the indication of a
time cycl e3tonpA eerpuisrhicedabiqmpdiysy eoalprisinger channel, wherein Mis a

posi tive integer 7...Th ratus. of claimd4d. .wh y! .tinme at
i ch the ¢ ra-aibhseiie 3hRES b SaRefitan RIS folelfing, i A

to an act uabniepshakhstahn inficetiont deart ibthaceStd Wwisicls & Rechnldadhedufifg uhhiés to be
apparatus of claim45, the scheduling unit further conprises an
i ndi cati ons¢fedgledi me of fset that conveys a time slot at which the

time cycle begingge fo%gcauﬁﬁg.tﬂ@gﬁfeﬁgt eo(f,angglw.ﬁérmolls%he&l.ﬁg tile -CS%E%dﬁlfi%
a tinme offset conprises its in a physical |ayer channel, erein
is a posit uuein tiicegatrol channel associated to the broadcast channel,
code for causing the at least one computer to schedule a third scheduling unit
that indicates a fourth scheduling unit, wherein the fourth scheduling includes an
mdication of a time at which a fifth scheduling unit is to be scheduled,;
code for causing the at least one computer to schedule the fifth scheduling unit
in a control channel associated to a broadcast channel; and

code for causing the at least one computer to convey the first, second, third,

fourth, and fifth scheduling units.

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

instant at which the second SU is scheduled.

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.
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36.  The computer-readable medium of claim 31, further comprising;:

code for causing at least one computer to schedule a scheduling unit, wherein the
scheduling unit comprises at least an indication of a time sequence that dictates at which
instances a set of disparate scheduling units is to be scheduled; and

code for causing the at least one computer to schedule the set of disparate

scheduling units.

37.  The computer-readable medium of claim 31, further comprising inferring a time

sequence that optimizes a scheduling policy.

38.  An apparatus that operates in a wireless communication system, the apparatus
comprising:

means for scheduling a first scheduling unit, wherein the first scheduling unit
includes an indication of a set of times at which a second scheduling unit is to be
scheduled;

means for scheduling the second scheduling unit in a control channel associated
to a broadcast channel;

means for conveying the first scheduling unit and conveying the 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,
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42.  The apparatus of claim 40, the scheduling units further comprises an indication

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

43.  The apparatus of claim 42, the indication of a time offset comprises N bits in a

physical layer channel, wherein N is a positive integer.

44.  An apparatus that operates in a wireless system, the apparatus comprising:
means for 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;
means for scheduling the third scheduling unit in a control channel associated to
a broadcast channel; and

means for conveying the third, fourth, and fifth scheduling units.

45.  The apparatus of claim 44, further comprising:

means for scheduling a scheduling unit, wherein the scheduling unit comprises
at least an mdication 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.

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.



