MULTI - CARRI ER GRANT DESI GN CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001]
This application clainms the benefit of U S. Provisional Patent application
Serial NowoedioB8,78 19 entitled "MITI - CARRI ER DESI GN FERTIUBESAWS53IES GRANTS"
which was filed August 12, 2008. The entirety of the aforenentioned
application is herein incorporated by reference. BACKGROUND |. Field [0002]
The follow ng description relates generally to wireless comuni cati ons, and
nore particularly to uplink (UL) grants for nultiple carriers. 11.
Background [0003] Wr el ess MUNTIHGCARRIBR GRANDIDESIGNV del y depl oyed to
provi de various types of conmunication; for instance, voice and/or data can
be provided via such wirel ess comruni cati on systens. A typical wreless
comuni cation system or network, can provide multiple users access to one

or nore shared r eso%ﬁas{ﬁgEm\%@@u&éiﬁﬁﬂﬁL%ﬁ Q%S ..). For

i nstance, a systemcan use a Vv 0 pl'e access ni ques such as
Frequency [08013i on Miihis gppéixativg dl&Nihe Banedit & WiSs Prsvididdal Papteevdpptic4tibbM) |
Code Division Ml ti{)l exing (CDM . Othogonal Fre uenCé Di vision

Mul ti pl exi mgrieloEmM L/0%hd! DeHitled. M%&F@ER&PE@QN\F & e58-Anlk i pl e- access
comuni cat icGoa RS GRCHOR AW EAAA0USH0R. StHRRAiketf MV A ahtabnter Mul tiple
nobi | e devi ces. Each nobil e device can communi cate wth one or nore base

st ati ons viapplica@ins s Iss¢io mscooporitod Warefemnce.r ever se | i nks. The forward |ink
(or downlink) refers to the comunication |ink frombase stations to nobile
devices, and the reverse link (or uplink) refers to the conmunication |ink
from nobil e devices to base stati oBaCHORGUNM r el ess communi cati on systens
oftenti mes enpl oy one or nore base stations that provide a coverage area. A
typi cal bade st dti¢ldn can transnmit nultiple data streans for broadcast,

LT ot G U ARSI BedPAG S Byl ©
Amobi | e dewihg enoné pirtibulbig tCepIRkaUR.) af s O nfiligdle basiersst at i on can be '
enpl oyed to receive
II. Background
[0003] Wireless communication systems are widely deployed to provide various
types of communication; for instance, voice and/or data can be provided via such
wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, ...). For instance, a system can use a variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), and others.
[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple mobile devices. Each mobile
device can communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to base stations.
[0005] Wireless communication systems oftentimes employ one or more base
stations that provide a coverage area. A typical base station can transmit multiple data
streams for broadcast, multicast and/or unicast services, wherein a data stream may be a

stream of data that can be of independent reception interest to a mobile device. A



one, nore than one, or all the data streans carried by the conposite
stream Likew se, a nobile device can transmt data to the base station or
anot her mwbi2bm/desbce. [ 0006] Area tracking within a w Peras3000083%i cati on
system enabl es a tracking area |ocation for user equipnent (e.g., nobile
devi ce, nobile comuni cation apparatud, cellular device, snmartphone, etc.)
to be defined. Typically, a network can request or page the user equi pnent
(UE) in which the UE can respond with such tracking area | ocation. This

enabl es t hendbilakiig wathéathk @eedragoared off dueh bisetstatia can baumpgtet @oeciveipdat ed
to the network. [0007] Multj-carrier syste often enpl oy cross-carrier

oper at i ons Wi BHCSha eI ble HRisERVBE FF HEGRN S, conpositeiiTeay | ldkerissider
System or i QRURBkan Auft RO REBAL SAidnl P URSAGMIMILddRIE carr i er s
(e.g., a carrier can i1 nclude an anbunt of resources or a collection of
resour ces, [@@06dnount Aota backdwg dithin eewvelpss ddhtrhumcatohtsygemrenableoper at i on, an
anchor carrier. can he util.ized to.co ni catggjgaformati nrelated.to two or

more carri SRSKINRATAIOENION (Y HSFLTAURRDY fa8+ BIROHE ARG BORHE cRRAUSIaeht dat a

transm ssi QRsaofs [RAGRr 8&KEd, Shdrtplidhe bR §fo H@dléiﬁled.ml’kzéiical%rarﬂeﬁi!}orﬁ)éﬁﬁ ens
cannot distinguish for which carrier received control is applicable. In
addi tion, wEquebtroraageitheiustrecquamane (UEYiatvelnelothed Ml caroresmond, witipsuchk (UL) and

downl i nk ( contrql assigpment.s can be .costly in oveprh nd user

cou prront - OB PRk RS RBRRe B2 B BlEi g R g¥FIg [0008] The
foll owi ng RopsEMiGtR SdMpLitd edthswewry. of one or nore enbodi nents in order
to provide a basic understandi ng of such enbodinents. This sumary is not

an ext ensi V@& er vi eMdfi-ariicrsprieappiten euplomsesswames opeiptirnssvhieh ended to

neither id I: A Critl el gﬁ]} f L ORAL i neate
t he scope g’?&éé\%géﬁi Sg?tlremeﬂr%%l'dfﬁ ?rlllecr?t sh? sﬁ%lglc% 6%1?33%%29% N c?%fc]ﬁlrIg gégﬂ? élrsom&*
concept s ofeqoipmcat camieerggenadtipRriasidr (cag. sa ogetied daadndlodaarmaneunpoeél ude to

the nore detailed description that is presented |ater. [0009]. According to
rel ated aspeOHECsgr %r_é?liﬁsgm%ﬂ FCSPUEGS 1 gp@%ﬂ@é_ﬁﬁ%ﬂﬁ@h PledollY itEy it n o
mul tiple C%ﬁﬁie?BP&foét{, AR TEMor cIbRr E‘@ltl%qgﬂ&@&‘td QhHeS Al Gbinh ARG eBted

plurality of carriers’in frequency and at | east one anchor carrier anong
t he pl ural ité ywa@br more carriers. Moreover, control information being absent can prevent data

transmissions on these carriers. In other words, multi-carrier systems cannot distinguish
for which carrier received control is applicable. In addition, within a multiple carrier
system or environment, uplink (UL) and downlink (DL) control assignments can be

costly in overhead and user equipment (UE) assignment monitoring for each carrier.

SUMMARY
[0008] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.
[0009] According to related aspects, a method that facilitates assigning
resources within a multiple carrier environment. The method can include identifying a
plurality of carriers in frequency and at least one anchor carrier among the plurality of
carriers. Further, the method can include identifying respective relationships between

respective anchor carriers and sets of carriers corresponding to the respective anchor



carriers. Further, the method can include identifying respective

rel ati onshi ps between respective anchor carriers and sets of carriers

corr espomaiprgiova9d7be respective anchorcarriers. MreovePCTiUuseonmsisesl can
conprise receiving at | east one grant nessage on one or nore anchor
carriers. The nmethod can additionally3include determning a set of assigned
resources on respective sets of carriers corresponding to the one or nore
anchor carriers on which the at | east one grant nessage was received based
at | east i rapitd Mboreohe, dic th@hsd cadnengiBda tecdBaigag dcas{ A¥lGHhntAnakdieronaspect
relates to a wirel ess connunicaéions apparg&us. The mﬁrgless comuni cati ons
appar at us ©8f OF Rerywhet carggrst Thamchiogcan adgitiprllyipelnéydstemigegeiseiofa

plurality gﬁsig@e;drrbso&ﬁceg anrés?g&%. tsdadiord c%%%gpog]agl[gﬁggs ¥ncGRihd€r among

the plurality of carriers, entity respective r I ps between
respect i ve aaciohearrear ori whsh sindat detssoraf grearméssags woreas palisisaattleast ime
respective ancho rriers, receive at |east one grant nessage on one or

c
nmor e anchopaggpﬁf%wi?“59@3%@W€PW¥%?'a set of assigned resources on

respective [6@fo§ Of CaHOMRY sl FBIRADDIASIER chRSRNRLiBHs JphRNANCIMRT
carriers on which the at | east one grant nessage was received based at

| east in paritclesn commuatcatiessapponaisgenmtclydesys fgesl. onEurodeesor comigcuréd ©l ess

comuni cat i.9Qns..a ratus.can i ncl.ude neno coupled to the at |east one
brocessor. OUBLE DR UAGEREF 48 Pnterrarad B ERe Bt clemamiitat i ons
appar at us tphatligRbheRrsafihGRMeSIccOVc feRSOHSIRSHMVES RsFectiVid dddBbecgaski er
environnment. The wirel ess communi cati ons apparatus can include neans for

i denti fyi ngn@ sgp af edriiesy cofrespapding te thiegespeeléirerelorpatricat. reeagtat drsst a¥chor
carrier a”%?sglt h{%@sa le%ﬁ%'n% Ban%];e §RhOL &ﬁers,'béqlg'dte{e%g’{el aySe} Bpa%si\gh&ﬁle@ ces
communi cat iONs appar at us can conprise neans for identifying-reéspective

r el at i onshiopgedpettiveanrtsrfspertd soeregmaidirg toakid drey & racnd agetics carfricesarn which
corresponding to the respective anchqor carriers. Further, the wreless
conmuni cat it 1eashanegraat TE%ﬁ%ag?o‘ﬁ‘b‘rIF%%V%%%‘i gidpast mpart e at lp% 98 one

grant message; %s?&%@. Rl He FNRNQL c&ﬁﬁ{uhﬁraﬁ?rgr'\%ggr%ﬁrc_an M&‘?udé’irﬁé?h&zfs

comruni cations apparatus can conprise neans etermning a set
assi gned r esopled eésthont lcegpecpiocesseet s of carriers corresponding to the one

o o S Bl Bl S5k e A SEREE 001
Still anot hesplasREGhmes! AlreSut@s iGHPHIUAHIPELHEARVROAMELL TIRAARIS:NY a
communications apparatus can include means for identifying a plurality of carriers in
frequency and at least one anchor carrier among the plurality of carriers. Additionally,
the wireless communications apparatus can comprise means for identifying respective
relationships between respective anchor carriers and sets of carriers corresponding to the
respective anchor carriers. Further, the wireless communications apparatus can
comprise means for receiving at least one grant message on one or more anchor carriers.
Moreover, the wireless communications apparatus can comprise means for determining
a set of assigned resources on respective sets of carriers corresponding to the one or
more anchor carriers on which the at least one grant message was received based at least
in part on the at least one grant message.
[0012] Still another aspect relates to a computer program product comprising a
computer-readable medium having stored thereon code causing at least one computer to
identify a plurality of carriers in frequency and at least one anchor carrier among the
plurality of carriers, identify respective relationships between respective anchor carriers
and sets of carriers corresponding to the respective anchor carriers, receive at least one

grant message on one or more anchor carriers, and determine a set of assigned resources



conput er -r eadabl e medi um havi ng stored thereon code causing at |east one
conputer to identify a plurality of carriers in frequency and at | east one
anchor cawoizero/msng the plurality of carriers, identifpCraspaotsses

rel ati onshi ps between respective anchor carriers and sets of carriers
corresponding to the respective anchof carriers, receive at |east one grant
nmessage on one or nore anchor carriers, and deternine a set of assigned
resourceson respective sets of carriers corresponding to the one or nore
anchor car netspeoivemisalf chifieradortegpaidinyte th e orMe®s agehonasrricecdi whkidhbased
at least in part on the at | east one grant nessa e. [0013] Accordlng to

ot her aspedi%at lgashenggantmessagearsy ri@@fé*(@s EeftPAy I eBhF 81 ISBH RS mi ssi ons
based upon + AREER ting node. The nethod can conprise identifying an

enpl oyed operating nDde wherein the enpl oyed operating node is sel ected
fromthe gdmuﬁlcon5|shmnghm;manMﬁQQ@ymnmdeﬂ&ﬂdhadh@hm&mdéﬂnﬁpdgcmﬁuﬂther

t he nethod can canprise. upon identifyin e le a node, . r|n for
Cont rol | ¢ r AHOTTSSPB N EApaLy rEsting bt At GG ot BaED

region of amAReh@be@ahs e %ﬁé?aﬁ RIS 0&d @gee@h@%ﬁém Rapdwd %Hl the
Mor eover, the rethod can include upon identifying the extended node,

moni t or i ng gfeup wosisting off# lkaswyi sedaomnd wrextaededimods E@ﬁm; the mstthmdtdant he at

| east one cont r.ol reg gﬁﬁo t he anchor carr%er P t g one contro

regi on of GHEPEPC WR5Ye ‘El% RICEAATPY Y DR PR QFH%“ 5%1 %‘8?%15818n%%t em
bandwi dt h. r{0Qd4} aApehRkerwidsnesdst 62 @has] fe@iod ofiah @h&RS cEPRFWthEadn ons
apparatus. The w rel ess communi cati ons apparatus can include at | east one

processor @swriagdratemdandeifithf Yosepverphoyediod ser meludg urerileniydieetha t he
enpl oyed O%%eﬁ{i eg@ qI?odnt%rlﬁg koerc ltt?a?{%@nﬁsﬁg)n? bR 9&081%@?53%&&% %th"’}he gtfgacy

node and an €ex on 1 €, nonitor
control transtoesionts] @Eiones o mﬁora@smi aatl adlemttolne abntto& aegloloaborfecmt r ol
regi on of an anghqr arrjer within an as 00|atgd systen1bandmndth and upon

i dentify tReresfd CRBIEE, WA thosSegete o py e rsVidthans ni ssi ons on
resources gﬁmql at ed Motirt cateldt@s%fa vaPaesgeaﬁlhﬁlmaaﬁehso% Qfandsherranchor

carrier | east one co region of one or nore additional carriers
withint he vasdos namenhnwaolﬁmpbamdwodn I clelerat hz(as‘g onlerpeocmssoe lcesfsgured to
.he at, l.east one

conmuni cat i. par us can anl%%

o ocessor. TOUTLT RHBEHES SRSHUBMPLE ATEET g oG SeSrUBRIHE CarT i

appar at us thaf the group con51st1ng of a legacy mode and an extended mode, upon identify the
legacy mode, monitoring for control transmissions on resources associated with at least
one control region of an anchor carrier within an associated system bandwidth, and
upon identify the extended mode, monitoring for control transmissions on resources
associated with the at least one control region of the anchor carrier and at least one
control region of one or more additional carriers within the associated system
bandwidth. Further, the wireless communications apparatus can include memory
coupled to the at least one processor.
[0015] Another aspect relates to a wireless communications apparatus that
identifies control transmissions based upon an operating mode. The wireless
communications apparatus can comprise means for identifying an employed operating
mode, wherein the employed operating mode is selected from the group consisting of a
legacy mode and an extended mode. Moreover, the wireless communications apparatus
can comprise means for upon identifying the legacy mode, monitoring for control
transmissions on resources associated with at least one control region of an anchor
carrier within an associated system bandwidth. Further, the wireless communications

apparatus can include means for upon identifying the extended mode, monitoring for



identifies control transm ssions based upon an operating node. The w rel ess
conmmuni cati ons apparatus can conprise neans for identifying an enpl oyed
oper at i ngvoads/019d47er ei n t he enpl oyed operati ng node i s eerasted/ofzsesn t he
group consisting of a | egacy node and an extended node. Moreover, the

Wi rel ess conmuni cati ons apparatus candconprise means for upon identifying
the | egacy node, nonitoring for control transm ssions on resources
associated with at | east one control region of an anchor carrier within an
associ at ed csiisélarnbaindionsbmresbuicé h@socidtbe withrtied £98ascomneonitrobidgmsofalppar at us
can include neans for upaon identifying. the extended node, nonitoring

f or cont r ol aPFhOESAISE prshal lepst PR BN onaremofi 1dditene! srripisyethipne

control regonofiatde, A0 BAwGaf i er and at |east one control region of one
or nore ad |t¥%n§? C%%FIEFS xﬁthin t he associ ated system bandw dth. [0016]

Still anot H@l6hspect Stidllaabthsr dspeet relatypid e coppuogr progpnoptedtictcomprissigng a
conput er - r eadab] e i .um havi .Store her eon, code for causing at | east
one. conput GBS HEEDIF Predsire RISy SRS ERS R ieBUG S kel BEN e enpl oyed
operating rBAGuics bR 8 hipiiycl b e@iifs moBONsh&tin it &hpBytLgresingpde and

an extended node, upon identify the |egacy node, nonitoring for control
transmi ssi emsleon sededaliremshagoop cansedingiof b legacy ewdt anthen exgandedimodsgi on of

an anchor carrhgrﬁph%hin an aasocia ed z%steglgandmﬁdth, aqd ugon identify
the ext enddfONSEEYBR{EBFY WGOFPORGRPR 67" CPHRSMISEN IS SR TrUESt ces

associ at ed aochitddeitiabt 1b&ashe Edirot BIplidrOdf dhe@tidr cafridr hethangheko&akdi er and
at |l east one control region of one or nore additional carriers wthin the

associ at ed sEyfemndandyuidiiniand npot dontrly theexenticd gnads, Benderingsigeeenrola met hod
that facili S i i C i.nf Qr i.on [ [ rriers
el e I T ok
carrier at carrfer esehtdeast oedcdnt@itbgigyoffonn @e maird dditi@nas yatiemvadnawedt h t o

i nclude a control, region getectable to respective user equipnent units
(UEs) oper &P108edsyatemeiiadyidibde and respective UEs operating in an

ext ended mMyggy7) Fur t heyecoldis, FRINAA SRR, § HOJdSRaG0 fil8 coRgh Alicatifgst one

additional carrier at respective non-overl apping frequency ranges within
t he syst emcbaimalvini@tiatian fon tbeidemoesqpeddtrs vea oencqubmerigiUdis The tethldae t o
UEs operati 81% i‘ig]e E:oqgi 161%(1}165]19 grgchror}r)gaerlrigl}J aEt at rrg(i]e%grglrige%tfret %elllJcESrag ee\Ewt iinnag In the
| egacy nmod&°MP guring P quency

system bandwidth to include a control region detectable to respective user equipment

units (UEs) operating in a legacy mode and respective UEs operating in an extended

mode. Further, the method can comprise configuring at least one additional carrier at

respective non-overlapping frequency ranges within the system bandwidth to include

respective control regions detectable to UEs operating in the extended mode but

transparent to UEs operating in the legacy mode.

[0018] Another aspect relates to a wireless communications apparatus. The

wireless communications apparatus can include at least one processor configured to

configure an anchor carrier at a predetermined frequency range within a system

bandwidth to include a control region detectable to respective user equipment units

(UEs) operating in a legacy mode and respective UEs operating in an extended mode,

and configure at least one additional carrier at respective non-overlapping frequency

ranges within the system bandwidth to include respective control regions detectable to

UESs operating in the extended mode but transparent to UEs operating in the legacy

mode. Further, the wireless communications apparatus can include memory coupled to

the at least one processor.



[ 0018] Anot her aspect relates to a wirel ess conmuni cati ons apparatus. The
W rel ess communi cati ons apparatus can include at |east one processor

conf i gur estot20100med7dgur e an anchor carrier at a predet er rCma$20000635651CY
range within a system bandwi dth to include a control region detectable to
respective user equipment units (UEs)©%operating in a | egacy node and
respective UEs operating in an extended node, and configure at |east one
additional carrier at respective non-overlapping frequency ranges within
the system[o@9gw dt h AmptlichabpederciRSae atwivetess @BinhainidadghOappach@isatitabl e to
UEs operating in_ the extended npde but transparent to UEs operating in the
| egacy nmodEOMPIGEs contied formpas TREMMFFSAOMBRENIGHSIONS ANFENEHGRN nel ude
menory cou . . : [ el at es
to a wrel géglgg%%%ﬁcfg% fdon% %B 21? gﬁ%@?? at9 t %:t(? é%tec@?lgésdwg{)qﬁlt r@)ler%gé

i nf or mat i orwithiine systere besdsyidthnoumdledt 4 angrodprpamatatictabdmtocespeciigeuseeans f or
configuring an anchaor rrier at .a predeterm ned frequ range.wthin a
syst em bandaden g is{EESLRPSe Rt adpearEgash BETsREaNr L HepneBliEdt ie user
equi prent  URichged HESd. VRBRIAEL B Witcldss! @ERENi CTRIERs MPrdt@SRAChpeisdERans
operating in an extended node. Moreover, the wreless conmuni cations

appar at us demnconfigpringset leashose ddshitiamehédrgen dt meppattivicams toveriepranitifrequenay
carrier at respective non-overl apping frequency ranges w.thin t system
bandu dt h FBERer it SR rob AR B e R R i b BB ter at ng
in the ext erElasherming iDtic dxtaadsPabad buf ttankfric@Re UHsiopratifg iM@cli@asgy node.
[0020] Still another aspect relates to a conputer program product

conpri si ng ™Pd€onput er - r eadabl e medi um havi ng stored thereon code for

causi ng at t one i rier a.

pr edet er m r{g@? r eque%@%gﬁgéaﬁgft%?%{egggég?@ﬁ%l%gﬁ%% agf ﬁrotd {cl)&i R ?1&315%3 g4
control regbopuerediblbhtditn hedpgsibradahersert capubpeamininguinidast dnES)

operating in a | egacy node and respective UEs operating in an extended
mode, and @ewmjagoew&ﬁg}l@a?éltana% HT af %a%ﬂde@gmnp%frealﬂen%é?ﬁ@ew@én a

non-over | appifg bfaﬁé‘\gﬂdﬁ{‘&nélg@eg%oﬂﬂofl Pé'%i‘oﬁ D8 GHHE RMGAAV fih eﬁlg?(lin@ﬁt' ude

respective tontrol regions detectable to UEs operating in the t ended node
but transpangn{UED dpEstioger ategacy modd el degmatye e eperhf)2h] anTaxtdanded

acconpl i shnent of, the foregoi ng and. rel.ated ends, t.he one o }
P mode, and con%gure a?geast o%e aggltlonal carrier at respecttlve non-over[applng

frequency ranges within the system bandwidth to include respective control regions

detectable to UEs operating in the extended mode but transparent to UEs operating in
the legacy mode.

[0021] To the accomplishment of the foregoing and related ends, the one or
more embodiments comprise the features hereinafter fully described and particularly
pointed out in the claims. The following description and the annexed drawings set forth
in detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments can be employed and the described embodiments are intended to include

all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] FIG. 1 is an illustration of a wireless communication system in
accordance with various aspects set forth herein.
[0023] FIG. 2 is an illustration of an example communications apparatus for

employment within a wireless communications environment.



nore enbodi nents conprise the features hereinafter fully described and
particularly pointed out in the clains. The follow ng description and the
annexed dvewnrigaeet forth in detail certain illustratiyeTasp@onsises the
one or nore enbodi ments. These aspects are indicative, however, of but a
few of the various ways in which the Principles of various enbodi ments can
be enpl oyed and the descri bed enbodi nents are intended to include all such
aspects and their equival ents. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0022]
FIG 1 is g0024)!| ustr aUGoRisadn ilumtatioh @6 an exanmplamd@ldso toramahenion sgaemr dance
wi th various aspects set forth herein. [0023] FIG 2 is an illustration of
an exanpl et@érﬁ%ﬁﬂﬁ?@éﬁ‘%’éﬁ%ﬁﬁ%ﬁraﬁf§r?Blru@ﬁﬁpliﬂ}é}%ﬁfts- within a wirel ess

comni Cat i|pfs) envi T GATENts Ji AR b Br kA0 A RIDIARO! an exampl e

wreless c i cations system t hat Ci assigning resources for a
plurality ebmoamidagéngand 202i5]ngk gantdhatspeaified desmircadssignmeht fan tvexanpbe
systemthat facilitates comunicating and receiving a grant that specifies
resource aséi"ffihent for two or nore carriers. [0026] FIG 5 is an

ilTustrati gpoxd] an exagph & &YifLamRAF af aedrhpib 3) s Wt FicAithgs afliARE heT
carrier to communicate a resource assignnent grant for a plurality of

carriers. [200RTcaFicGlo @nirguripat kresourcataspgnrodnt grang keraadlerabfy afrcarriers.

i nformation,iJ1,accor ce.wi t.h the subject innoyation 0028] FIG, 7 is an
11 ostr e 0002 o TR it iR SpkE Fab B RY Bl R murtATln fiFPidfsee

subj ect i nR@VEthE Aibjedt@dhtidl. G 8 is an illustration of an exanple system
that facilitates identif%lng control transm ssions based upon an operating

node. [003090281G 9 iF8Gahis4n illystrasion of abexample Rhagnkinkyrgradan fmzgcordance

facilitates . I: .control region for wireless comrmunications.
[ 0031] FIGsm%gﬂ%gﬁﬁﬁﬁﬁp%ﬁg?égtion of an exanpl e net hodol ogy t hat

facilitateg0e293i gni NFIGES BunCitigstsitiohiofi ad cxamhyile Py seers atat filitaoy ideotifygnyt .
[0032] FIG 11 is an-ijlugtration of an. exanpl e net hodol ogy t hat
facilitat eSOPMERIATANFRISHGNE BHES §POR PHARFHEE B based upon an operating node.

[0030] FIG. 9 is an illustration of an example system that facilitates
implementing a control region for wireless communications.

[0031] FIG. 10 is an illustration of an example methodology that facilitates
assigning resources within a multiple carrier environment.

[0032] FIG. 11 is an illustration of an example methodology that facilitates
identifying control transmissions based upon an operating mode.

[0033] FIG. 12 is an illustration of an example methodology that facilitates
communicating control information for two or more carriers to a user equipment (UE).
[0034]

[0035] FIG. 13 is an illustration of an example mobile device that facilitates
assigning resources for a plurality of carriers in a wireless communication system.
[0036] FIG. 14 is an illustration of an example system that facilitates assigning
resources for a plurality of carriers in a wireless communication environment.

[0037] FIG. 15 is an illustration of an example wireless network environment
that can be employed in conjunction with the various systems and methods described
herein.

[0038] FIG. 16 is an illustration of an example system that facilitates assigning
resources within a multiple carrier environment.

[0039] FIG. 17 is an illustration of an example system that identifying control

transmissions based upon an operating mode in a wireless communication environment.



[0033] FIG 12 is an illustration of an exanple nethodol ogy that
facilitates conmunicating control information for two or nore carriers to a
user equiwoento/iEy. [0034] [0035] FIG 13 is an ill ust pariuseooofsmes exanpl e
nobi |l e device that facilitates assigning resources for a plurality of
carriers in a wirel ess comunication 8ystem [0036] FIG 14 is an
illustration of an exanple systemthat facilitates assigning resources for
a plurality of carriers in a wireless comuni cation environnment. [0037]

FIG 15 is[e6d0]l | ust FaGI thiseh iRmst@Kianpl sn wahgllesstanethapcdmoricitdiygrent t hat
can be enployed .in conjupction with the various systens and net hods

descri bed KKeREPlintormatidn fopfwy onmorescagiiers [q yuser sAwipmen (Lo b 3H51esS syst em
that facili - assl gni: ources within a nultiple carrier environnent.
[ 0039] FI GCB%%Iﬁﬁléé‘glﬁhigﬁlﬂgﬁeg?i on of an exanple systemthat identifying
control transm ssions based upon an operating node in a wreless

communi cation environnent.[00 FIL G I i stration of an exanple
system that conmuni cating COﬂﬁ?%’FA:[]#BmHE&iBFH)WV\D or nore carriers to a
user equi peeyd1] (UE)  ivirRuWbhBbBaRnSARHAL G8dckiBRd RMU irERANBO o thOERANRED

DESCRI PTI ON [ 0041] Various enbodi nents are now described with reference to
t he dr awi ngéereindkeraferendeonunedrals erpouscd trmesfalts like elcosetd througlsfuer Inttbe | i ke

el enents throughout. In t foll ow escription, for .purposes of

ol anat i onoiiTRg dhseco ol 15t Pabaet o Putipgon B eyt P BRI s %t ovi ge a
t horough umeleti &f sraeli t6@ré¥fid@Dtotsughtinde8fhglk TEBhS or broGybdaemeMms. AR May
however, that such enbodi nent (5s) n&% be practiced without these specific
details. | ®csvient, hpwevaichat sugk Pmbe@aRAt(Spuchauprasticed v ithevt hese weafishown i n

bl ock di e ; R e '
O ok, 3 ORI GG Bl L LB R LRG0, 20508 G,
“carrier," digoamn e in'@yattemcilitardectdrting ke @more rhdodectntd refer to a

computer-related entity, either hardware, firmware, a conbination of
har twar ¢ ali0 1 war & e iR PPlFatess Hadsreisi osklse iR BIFT. FORrEXanpl e, a

cormponent  cNBe: R the 1fePE jndrlbd Bt 101 B}ugrmagﬁéﬁn&}miepg on a

processor, & processor, an object, an executa a thread of execution, a
hardware, firmware, a combination of hardware and software, software, or software in

execution. For example, a component can be, 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 can
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 can 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).

[0043] The techniques described herein can be used for various wireless
communication systems such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA), orthogonal
frequency division multiple access (OFDMA), single carrier-frequency division
multiple access (SC-FDMA) and other systems. The terms “system” and “network” are

often used interchangeably. A CDMA system can implement a radio technology such



program and/or a conputer. By way of illustration, both an application
running on a conputing device and the conputing device can be a conponent.
One or nowe mnmpedrent s can reside within a process and/ ecTiuse@aadsishs
execution and a conponent can be | ocalized on one conputer and/or
di stributed between two or nore conpufers. In addition, these conponents
can execute fromvarious conputer readable nmedia having various data
structures stored thereon. The conmponents can comruni cate by way of | ocal
and/ or remat @nvepct Isesstsal RudasAtdesadCDR AR TEMA000,20¢81 UMRIA ihaideyg one or
nore data packets éehg§g%gata from one caonponent interactin@%mjth anot her
e
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TDVA syst enh abesl BRITRYERVhigh E@plogs DETDMAl@GHe §oehlidkSand SMEDNEY Dhehe f or
Mobi | e Conmuni cations (GSM. An OFDVA system can inplenent a radio

t echnol ogy Wlith as Evol ved UTRA (E-UTRA), Utra Mbile Broadband (UVB),

| EEE 802.1 -Fi) " . 8 F etc.
urra, and’ e ar e’ S lRERfiebdl Mlon hERR R Rus TR o
(UMTS) . 3GRRgloodugridransdubm@ntind dieq(énkk)dohmibgyua peaish N §O-EDRES BafimUMTS t hat

uses E-UTRA, which enpl oys. on the downlink and SC-FDVA on the uplink.
[0044] Si n@’F@O’&%f’quPégE PySERY E,t)w RS el samrlepiversdhessof ap SEINA) utili zes

single car rsgﬁémmds't%m 52%%% haeguen e/alee.ra%ﬂaégpgﬁﬂ %gés'lf&mﬁ&cﬁg%fhas

simlar performance and es rally the sane o exity as those of
an OFDMA sytstigrarend sidgleRbiviiersirgetate. HHSFDMve cap bakscdofomvestange, ipapbnk rat i o
(PAPR) bec%grsn%lu%fications where lower PAPR greatly benefits access terminals in terms of
transmit power efficiency. Accordingly, SC-FDMA can be implemented as an uplink
multiple access scheme in 3GPP Long Term Evolution (LTE) or Evolved UTRA.
[0045] Furthermore, various embodiments are described herein in connection
with a mobile device. A mobile device can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, access
terminal, user terminal, terminal, wireless communication device, user agent, user
device, or user equipment (UE). A mobile device can be a cellular telephone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, computing device, or other processing device connected to a
wireless modem. Moreover, various embodiments are described herein in connection
with a base station. A base station can be utilized for communicating with mobile
device(s) and can also be referred to as an access point, Node B, or some other
terminology.
[0046] Moreover, various aspects or features described herein can be

implemented as a method, apparatus, or article of manufacture using standard

programming and/or engineering techniques. The term "article of manufacture” as used



its inherent single carrier structure. SC-FDVA can be used, for instance,

i n uplink communi cati ons where | ower PAPR greatly benefits access term nals
in terns WO 2breangsewt power efficiency. Accordingly, SC PDVASe@9/083568

i npl enented as an uplink nultiple access schene in 3GPP Long Term Evol ution
(LTE) or Evol ved UTRA. [0045] Furtherlfore, various enbodinents are
described herein in connection with a nobile device. A nobile device can

al so be called a system subscriber unit, subscriber station, nobile

stati on, nmbbidieis ifittndddeto *hedmmiss a kemphiter p@iprannadcessilsle €9 d8r dvinijRlker- user
termnal, termnal, wreless comunicati on device, user agent, user_ device,
or user eqdfgsaRiSHdCyIoR)caRTnINeda dEQK TPl cypyerERihla el @pMshEle o
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processi ng devi ce, connected to W rel es e reover, vari ous
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also be referred to as an access point, Node B, or sone other term nol ogy.
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stick, key drive, etc.). Addjtionally, various storage mnmedia described
herei n can °f&prER¥NEOBM EaLICgE antgeRAsdQ4 8% dPrrNBIREEOHRENT FRIDPESdabl e
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i nclude, without being limte hannel s and vari ous ot her
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Syst em 100 and a receiver chain, each of which can in turn comprise a plurality of components

associated with signal transmission and reception (e.g., processors, modulators,

multiplexers, demodulators, demultiplexers, antennas, efc.), as will be appreciated by

one skilled in the art.

[0048] Base station 102 can communicate with one or more mobile devices such

as mobile device 116 and mobile device 122; however, it is to be appreciated that base

station 102 can communicate with substantially any number of mobile devices similar to

mobile devices 116 and 122. Mobile devices 116 and 122 can be, for example, cellular

phones, smart phones, laptops, handheld communication devices, handheld computing

devices, satellite radios, global positioning systems, PDAs, and/or any other suitable

device for communicating over wireless communication system 100. As depicted,

mobile device 116 is in communication with antennas 112 and 114, where antennas 112

and 114 transmit information to mobile device 116 over a forward link 118 and receive

information from mobile device 116 over a reverse link 120. Moreover, mobile device

122 is in communication with antennas 104 and 106, where antennas 104 and 106

transmit information to mobile device 122 over a forward link 124 and receive

information from mobile device 122 over a reverse link 126. In a frequency division



conprises a base station 102 that can include nultiple antenna groups. For
exanpl e, one antenna group can include antennas 104 and 106, another group
can conprweeosnmtigéstnas 108 and 110, and an additional gr@ap/usacmiosssbkiide
antennas 112 and 114. Two antennas are illustrated for each antenna group;
however, nore or fewer antennas can bd utilized for each group. Base
station 102 can additionally include a transmtter chain and a receiver
chain, each of which can in turn conprise a plurality of conponents

associ at ed depkek (BDD)aystérm afosward $inkr 180ah tElept didbrepefrgquenpy barishat that

nodul ators, nultipl exers, denodul at demul ti pl exer ant ennas, etc.), as
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Moreover, nobile device 122 is in comunication wth antennas 104 and 106,
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reverse |i requency I Vision orward |i
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common frequency forward 1 nk 124 and reverse |ink nutilize
a conmon fmﬁguemngnbamdunﬁﬁﬁﬁgkdEacﬂ;group of antennas and/or the area in
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communi cat @r hiyréRRlt e BRULCEBShnobeResIB L @DMIA, IDAAT BBMA, OFDMA, ...). For
instance, base station 102 can utilize a particular technology for communicating with
mobile devices (e.g., mobile devices 116 and 122) upon a corresponding bandwidth.
Moreover, if more than one technology is employed by base station 102, each
technology can be associated with a respective bandwidth. The technologies described
herein can include following: Global System for Mobile (GSM), General Packet Radio
Service (GPRS), Enhanced Data Rates for GSM Evolution (EDGE), Universal Mobile
Telecommunications System (UMTS), Wideband Code Division Multiple Access (W-
CDMA), cdmaOne (IS-95), CDMA2000, Evolution-Data Optimized (EV-DO), Ultra
Mobile Broadband (UMB), Worldwide Interoperability for Microwave Access
(WiMAX), MediaFLO, Digital Multimedia Broadcasting (DMB), Digital Video
Broadcasting — Handheld (DVB-H), efc. It is to be appreciated that the aforementioned
listing of technologies is provided as an example and the claimed subject matter is not
so limited; rather, substantially any wireless communication technology is intended to
fall within the scope of the hereto appended claims.
[0051] Base station 102 can employ a first bandwidth with a first technology.

Moreover, base station 102 can transmit a pilot corresponding to the first technology on



covered by base station 102. In conmunication over forward |inks 118 and
124, the transmtting antennas of base station 102 can utilize beanform ng
to i nprowsoxngvEberwonoi se rati o of forward |inks 118 anaCcIas26005359i | e
devices 116 and 122. Also, while base station 102 utilizes beanformng to
transmit to nobile devices 116 and 1212 scattered randomly through an
associ at ed coverage, nobile devices in neighboring cells can be subject to
| ess interference as conpared to a base station transmtting through a

si ngl e ant enpeorddbaalwidth.SAcsahding tel ey ilkesatidn) MeGEcdatandwakh can 802 (and/ or
each sector of baigbstation 102) can enploy one or nore nultiple access

t echnol ogi é¥verageg by begsvisationf& angopany dispayate base stytiondgpt sheemife, base
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signify the availability of CDMA on the first bandwidth (e.g., to mobile device(s)

operating utilizing OFDM on the second bandwidth) by transmitting an OFDM beacon

(or a sequence of OFDM beacons) upon the second bandwidth.

[0053] The subject innovation can provide the assignment of resources

associated with a plurality of carriers based upon a received grant message from an

anchor carrier. In other words, an anchor carrier can communicate a grant message,

wherein the grant message can include resource assignments for a plurality of carriers

(e.g., anchor carrier, additional carriers, etc.). In an example, the grant message can be

carrier specific in which the grant message is independently coded for each carrier. In

another example, the grant message can be jointly coded in which resource information

is common for the specified carriers.

[0054] Moreover, the subject innovation can enable efficient identification of

control information for a user equipment (UE). For example, an operating mode can be

identified in which the operating mode can be a legacy mode or an extended mode.

Based upon the identified operating mode, the control information can be monitored at a

particular control region within an anchor carrier bandwidth. In other words, control



presence of the first technology. Additionally, information such as a
SectorI D of the sector utilizing the first technology, a Carrierl ndex

i ndi cati rgotznm/fib679t frequency bandw dth, and the |ike eamuseommosisagied in
the pilot. [0052] According to another exanple, the pilot can be a beacon
(and/ or a sequence of beacons). A beadon can be an OFDM synbol where a

| arge fraction of the power is transmtted on one subcarrier or a few
subcarriers (e.g., small nunber of subcarriers). Thus, the beacon provides
a strong peaforhintain foan ube cqbiparee@ Dycanbbiidatitied withi, patticdlg dontrelr f eri ng
with data on . a narrow portion of bandwi dth (e.g., the remainder of the
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employment and identification of operating modes in which control information can be
monitored at various regions based upon the particular operating mode. For example,
control transmission on resources associated with a control region for an anchor carrier
can be monitored if a first operating mode is identified. Moreover, control
transmissions on resources associated with a control region for an anchor carrier and a
control region for an additional carrier can be monitored if a second operating mode is
identified.

[0058] Moreover, although not shown, it is to be appreciated that
communications apparatus 200 can include memory that retains instructions with
respect to identifying a plurality of carriers in frequency and at least one anchor carrier
among the plurality of carriers, identifying respective relationships between respective
anchor carriers and sets of carriers corresponding to the respective anchor carriers,
receiving at least one grant message on one or more anchor carriers, determining a set of
assigned resources on respective sets of carriers corresponding to the one or more
anchor carriers on which the at least one grant message was received based at least in
part on the at least one grant message, and the like. Further, communications apparatus

200 can include a processor that may be utilized in connection with executing



enpl oynent within a wireless comuni cations environment. The communi cati ons
apparatus 200 can be a base station or a portion thereof, a nobile device
or a portwornotomapseef , or substantially any conmuni cati oRETASP@AS3FSS t hat
receives data transmtted in a wireless conmunications environnment. In
communi cati ons systens, the comuni catd ons apparatus 200 enpl oy conponents
described below to facilitate identifying control information and assigning
resources for a plurality of carriers. [0056] The communi cati ons apparat us
200 can i néhdiaetiensgeantingruot@stiathedndthiemBdrg itktaictiensr @sankdCRom a
configuration nodul e 204. The grant processing nodul e 202 can receive a
grant ness&PIREGIAUES: anehor carrier that includes resource assignment for
two or ”Drﬁ()t?s%g“ .erS-AdEE't?or{aﬁgPﬂ{hSﬁ IFR&fshQ\?ﬁ,q{ 1s‘%6'b€9mgb+£&at%9‘ﬂha°&a“ manage
settings and configurations of res%urces or the t or nore carriers based
at | east i mopanmicapomns dfperatiesciOwed ignhatetmeresiyabye.refal Srsrubiorsoviglr , t he

conmmuni cati ons a ratus 200 can further enable enploynent and .

Cdent 1§ catTOBrch GHEPARS HUCHBHES PR RTEROGo OFGIT IHAEOT IR OHEHRE be

noni tored ghod¢as iQtsed BEMARS 2IdaS 6N o heedday o hAd a®PaEAlddNSod¥de. For
exanpl e, control transm ssionh on resources associated with a control region

for an anchpen gentifyerg hatedaey modetroemtbring far fantret trapenssidns@nresdardes

identified. Nbreover ontrol transm. SSi,ons on resources associ.ated with a
control | edruRarar i e IR b el B o M g B R wi P En A BRORE dal t onal
carrier caRy@emmandwidtedpod idRneEaHe eRRh@Id Medd BdRitbang derbhfréled. [ 0058]

Mor eover, although not shown, it is to be appreciated that comruni cations
appar at us 2ROSTEEHONNR! [fdeurResAsParidterhvith dheathenst o qoneel wawnwif the an6Berect to

| denti Tyl ”%a&ie? hﬁ'& Qt:l%e}syi)t?{ co%%]ioi iegfosh dffdnk ro?ﬁ%??&%’dii%lﬁl ik &3SitniPAR anchor
carrier anong the pluarality of carriers, 1dentifying respective
r el at i onshiapscheidwystenr @spgedith vadanchics. Kather, eosinainitasetsSapphradar20i0ens
correspondi.n ‘iﬁ?‘l the r esﬁgt?t ive ar chgr carriers, receiving at |east one
grant rressé@vgu BRECHPT HErBOPRHEFCE &t FOBPSIONG¥L R FIRCHITPGTATRoNS e &ssi gned
resources Qi eRRRGHaNRd SN Menfo®) ih&ARLGR SHEARANELAG &i%&ﬂ@s&ﬂ@e, ory.nore
anchor carriers on which the at | east one grant nessage S recel ved based
at least in0@p#Eit on Ny atferrieg ¢ Fignd, dlustrttedms sisagesssanthnivngcativhkesysfenr t her ,
communi cat I388 %ha?rc)gﬁa Ir)r%tvydse assignment of resources for a plurality of carriers. The system 300

includes a base station 302 that communicates with a user equipment 304 (and/or any

number of disparate user equipment (not shown)). Base station 302 can transmit

information to user equipment 304 over a forward link channel; further base station 302

can receive information from user equipment 304 over a reverse link channel.

Moreover, system 300 can be a MIMO system. Additionally, the system 300 can

operate in an OFDMA wireless network, a 3GPP LTE wireless network, efc. Also, the

components and functionalities shown and described below in the base station 302 can

be present in the user equipment 304 as well and vice versa, in one example; the

configuration depicted excludes these components for case of explanation.

[0061] Base station 302 includes a resource grant module 306. The resource

grant module 306 can create a grant message that indicates recourse assignment for at

least one anchor carrier and/or at least one additional carrier. The base station 302 can

further include a carrier organization module 308. The carrier organization module 308

can aggregate resource information from at least one anchor carrier and/or at least one

additional carrier in order to create a grant message to indicate resource assignment.

[0062] User equipment 304 can include a grant processing module 310 that

evaluate the received grant message in order to identify resource allocation for at least



200 can include a processor that may be utilized in connection with
executinginstructions (e.g., instructions retained within nenory,

i nstruct iwoomntiaé’med from a di sparate source, . ..). [@0FAjS20kdasiseonal |y,
al t hough not shown, it is to be appreciated that comuni cati ons apparat us
200 can include menory that retains ildstructions with respect to
identifying an enpl oyed operating node, wherein the enpl oyed operating node
is selected fromthe group consisting of a | egacy node and an ext ended
nmode, upon ondeamdhot varigr drtFor & Gasyonrrdeitionwlriatdsr] MYe Lo eqoiphicat 304 can
transm ssi ons on resources associated with at | east onfe control region of
an anchor dHither drclygeraicrouies cidigarasion aagyts He thatirghicerigure B st ident i f yi ng
t he ext ended,;: JvoR [ rpﬂﬁ r 1, SS) es
associ at ed%anm?ﬁg ? ?13e at S%Cg%ats}?& (t)Inng[Saco ttrnotﬁé %%gﬁ%%ﬁggé%@gﬁgﬁc eg‘r?énga{Crgi er and
at | east onssigon¢ntofor tegitdensodneomeharcambr@ndidditiciad teabt aperadiiosalwiatrivrn t he

associ at ed em bandwi dt h, and t |l i ke. Further, co ni cati ons
apparatus SNan | ndh trsards o pu UG confol. iy eBEY SORITZEHOT Fo% Bnect | on
Wi th executbiBficl Bk 4RHOPOSTICE  BorexhMplel EUERRS chRFRIERE Wirf kY ¢h fHBNDT Y,
instructions obtained froma disparate source,”. ..). [0060] Now referring
to Fig. 3, cdgdsudtthalcgeryissgmentiand|ces be usadrfancaiol ofithe dggsire ME3@O fdraelean

provi de assj nt. of, resources for, a.plurality of carriers. Th ystem 300
"ncl udes a biearst KidgiioRos nEY senil sri St e tment s LF Byur el s04
(and/ or anyedoibal boiscd feahabEofUBER cEYUD RIERNThE RRACt SRQUEHCY loddase cat B4 | on
302 can transmt_ infornmation to user equi pnent 304 over a torward |ink

channel ; f defipd ngagddiionel IB. 3op cxampledbe logatiomeagrbeean the anghenrarsier
i t : ' . : b
equi prren %aﬁlAlgﬁl%rle%acgla\r{tglfp%ﬁ NS ofr '&%’H}g% noﬁ’-%%%g%@é erssysf%%fﬁ%% gn be a

M MO system 'tron he syste can rate in an W rel ess
net wor k, a d&¥ttylahd proteeiomsmsaeipuarficquet . didrsORBS hed Goppionat Seqency
functionalities shown and descri bed below in the base station 302 can be

present i n cPAEINAERP (QRpgtsshitstband4 as wel | and vice versa, in one exanpl e;
the config jon depj | t r;
L[ﬁ(f’é[% Rh ‘Péeg%fidsqaf ﬁ%ﬁﬂg%ﬁﬁ%@hﬁ %%P%n?ﬁ can FQEiIvRASEL fant on

expl anati on. 061] Base stati esour ce grant “nodul e 306.
The resour ¢lee grehot canoehuingd a80gn raourcessat the dLgeaantr uesd agd thhachonciroat es

ecouroe aSERAIRDL . B SRRl R SRS e e Ol an B o

or gani zat i BBtk §hRA8t is HRENnERAT dreincRESARIEAFOP Bx s €L 88Bicrs paired
with the DL carriers for which it is defined as an anchor carrier. UL assignments across
multiple UL carriers can assume joint or independent data coding. This can be
conveyed to the UE in the grant message. Joint coding can be possible for OFDMA
based ULs or multi-PA UEs with SC-FDM based ULs. This can be considered a new
grant format.
[0065] Moreover, it is to be appreciated that the UL grants on a DL carrier that
1S not an anchor carrier can assign resources for the UL carrier paired with it as well as
for legacy UEs. Additionally, grants across carriers can be concatenated to convey the
aggregate assignment.
[0066] In regards to a multicarrier DL DCI format, DL grant overhead in a
multicarrier system can be different depending on how HARQ and MCS information for
cach carrier are conveyed to a UE. Single multicarrier grant can have additional bits for
separate MCS for each carrier (e.g., 5 bits per carrier). Multiple Rel-8 based grant sent
on each carrier separately can have additional bits for MCS, flags, HARQ process ID,
CRC per carrier (e.g., 25 bits per carrier). Thus, an MC grant format is desirable.



can aggregate resource information fromat |east one anchor carrier and/or
at |l east one additional carrier in order to create a grant nessage to

i ndi cat e weowwmes7assi gnnment . [ 0062] User equi pnent 304 pcaruscovolossdes a gr ant
processi ng nodul e 310 that evaluate the received grant nmessage in order to
identify resource allocation for at |éastone anchor carrier and/or at |east
one additional carrier. The user equi pnent 304 can further include a
resource configuration nodule 312 that can configure the user equi pnment 304

based at | €astimomfipids tudhpRICREO\EHYRANrot8ss S gmdahgs cadbeaived fioas@peatig
assignnments for the at |east one anchor. carrier and/or the at |east one
addi ti onal 28§ happen pobESparpts UG RFULHY - upl i nk (UL) control, the |egacy

control regj can b i i r

gy contVOTIzan omn ERisIER AROIBANGR AT odhRfld. Blr calidh AR I B, | be
used for coeparatt HXR®peodeeganbeldesinahperfoarridre Ifm@ltit@ribiEgrant s uadddi t i on, a
new control reqi n be i |l emented. T new cqontrol .regi on can used
For cont r ocopitinA BB brgfosy CHEES w dcisnntl A PEg iy e 2E ORmaanop e
defined in ME/I@QH&leE%He woRis d%@il’gn%ﬁ@%}l o aﬁdﬁ@aﬂl@?@MIM@) SRSIREORRst he

anchor carrier within the | egacy data part "and/or on the new, non-I|egacy
carri ers. Thwglagaindea@b(BD)iopaebsiusgd iarednpmnoti@cwit hlAJH edogpadd f r equency

di verse RBs_and hoppin d frequen coor di i to tect the band.
L0064l 1 regararEE Bl bl REN R Rl g OPREE I O g7 ant
on the ancigM@eadst) &¢.).ankk @hsigRak Epr@owrem@ﬁmméxlimntyuntf@hfsioezrass@gﬂﬁﬁgdatw th
the anchor carrier. In Rel-9/10 UE, the UL grant on the anchor carrier can
assi gn UL rasemeoesll spricretaicedainrliidy with oF withpetirore wosd blepkingfoas an anchor
carrier. F%H\?éi‘mpl e, UL carriers paired with the DL carriers for which it
is defined as an anchor carrier. UL assignnents across nultiple UL carriers
can assune [p@8pt or iThiepandanrt ottathaadwith Agpeckiif Sepmadic BRARQ D@y echrtier t he UE

in the grant nmessage. Joint coding can be. possible for OFDVA hased ULs or
Tl T - PA. RS 2w DHS S6 VEVMSERN TS NURRERORAAIGY: ma&b%alea%%@% ant

‘ . ‘ DA .
ormat. | Og?é%agﬁéﬁgféﬁéﬁﬁared fo the %%?0% VARRE Qé‘c'h%_taﬁ%rthgﬁegtaﬁ?e Yare ARES on a DL

carrier th anchor rier can assign resources for the UL
carrier paitered ofisthedutin@ecriagl tetrassnissiohsemacypdddsg tdddif¢reidARQ, proecaasdss

across cart| 8l S GatnR® 120 S0A £l SNk %99 898! HARRT hBAmRNt -
ID 1 for the first carrier, and HARQ process ID 0 and 1 for the second carrier. With
separate HARQ process IDs it can be possible to schedule together retransmission for
HARQ process ID 1 for the first carrier and retransmission for HARQ process ID 0 for
the second carrier. With common HARQ process IDs it can be possible to schedule
together new transmission for HARQ process ID 0 for the first carrier and the
retransmission for HARQ process ID 0 for the second carrier. Retransmission for
HARQ process ID 1 for the first carrier can be delayed. The restriction mostly applies
to the corner cases, as in the scheduling process the retransmissions of all UEs are given
priority, so it is not very likely that UE would have several pending retransmissions
corresponding to different HARQ process IDs.
[0069] While LTE-Advanced has to support Rel-8 control it would be beneficial
to introduce new aspects that would improve LTE-Advanced functionality by adjusting
to the new features introduced in it. This subject innovation addresses the benefits of
introducing multicarrier DL and UL assignments. The multicarrier assignments are
more suitable for multicarrier configuration as they can provide overhead reduction

compared to the single carrier Rel-8 assignments and possibly reduce the UE



[0066] In regards to a nulticarrier DL DCl format, DL grant overhead in a
multicarrier systemcan be different depending on how HARQ and MCS

i nf or mat iwo 2bowvo1e@eh carrier are conveyed to a UE. Si nglpeTrustaoonssses er
grant can have additional bits for separate MCS for each carrier (e.g., 5
bits per carrier). Miltiple Rel-8 baskd grant sent on each carrier
separately can have additional bits for MCS, flags, HARQ process ID, CRC
per carrier (e.g., 25 bits per carrier). Thus, an MC grant format is

desi r abl e. Geyigimerdt ingIniterisg ehormscatife, TARQs Pt esigark iy DaN dorimaagfr Ddnarde
saved fromrepeating as can happen with separate grant per carrier. [0067]
In regards YodQARO BPEHet i on, if separate, per carrier Rel-8 grant is used,
separate rocess, i i Lk Lok | Intri i nt is
ssed, commy R0 pr asEags BENARLBROIRE (RELIf assiehs BEIGL GRILELORET |
ext ensi on odrge¢tHeE bh Mt sarh¢ Dl carrcav@errespoddind d8i camriam th aditidretodmpi8i cabl e to

M MO and SI MO case. .A new data indicator, (NDI). can be. used i junction
Wit HARQ rOEes: i VRGP RRERGIT & Brodns Mt ES e HRaSdPT EE fer i
M MO case, AWRLnRAAth&ATIUIEDe drStMabRasEmuRictrrier cdiRusAIBMRd pASVidy ovi de the
full flexibility in terns of assigning data on sonme or all carriers at a

certai n TTloyveshicadrednctiintdompiaraddd ¢hanpngle birankRelg8 d¢fsgnmeinD) . [ 0068] This can

reduce over, wth,r ect of separate HARO I D per carrier ., 3 bits
v Rea AT & R Far R RR A B R Py Rl el dt B b e
operation amaflenmaFRdd kRcé bemapRTRABACHRSE/TieRCucE Al ORET, HIEBQeRREAIE HARQ
IDin terns of scheduling certain retransni ssions corresponding to

di fferent HpROaps: greaiod sepeated apén dggeseraf mpultipls RebRgigiteused fonmplicairer pendi ng
retransm ssa' gﬁ,ﬁ&%r HARQ process ID 1 for the first carrier, and HARQ
process |ID nd 1 for the second carrier. Wth separate HARQ process |Ds
it can be pos&Ri bl e t dhechddedraert 3gighinetit coald @asds&iydDL tatrieHARquidcess | D
1 for the first carrier and_retransm ssion for, HARQ process ID 0 for the
second car RPN rmqrﬁe%%wﬁﬁ@m%%@sgwwqfiguwcg@ 353 By desedhedul e

toget her n‘?frf;’][lts'lrt_ﬁé(}/s\mf)lﬁaip%i(flé)felimg@olﬂf&(\cg§?ra$é?a9d ItRmiINEarfibf Rbichichiser and
the retrans sion for HARQ process ID O tof the second carrlgr.
Ret r ansni sshauld by defdARQome dlors.STHenudltifarict dssighmest scobon arshoceamritevoldd ayed.

The restr 1 cLigh. TSkl X, ARBLLER, 0, L LR, E355R 25 Aol PRSEe0Vl 1 o
conveyed. RRC signalling would inform UE if there are additional DL carrier(s) to
monitor for possible multicarrier assignments.
[0073] Rel-8 UL grant sent on one DL carrier assigns UL resources to the target
UE on the UL paired with that DL carrier. Similarly as in the case of DL assignments,
from the perspective of UE assignment monitoring and overhead it would be beneficial
to define UL multicarrier grants that would assign UL resources on multiple carriers.
Mew DCI formats are required for multicarrier UL assignment. Multicarrier DCI

format for UL-SCH assignment is given in Table 1 and is based on Rel-8 Format 0.

NRB 110 220 330 440 550
Flag format0/format1 A 1 1 1 1 1
differentiation

Hopping flag 1 1 1 1 1
Resource block assignment 13 15 16 17 18
and hopping resource

allocation

MCS 5 10 15 20 25
NDI 1 2 3 4 5
TPC 2 2 2 2 2
Cyclic shift for DM RS 3 3 3 3 3




priority, so it is not very likely that UE woul d have several pending
retransm ssions corresponding to different HARQ process IDs. [0069] Wiile
LTE- Advarwedotvzasd7e support Rel -8 control it woul d be beoefliseeoalosises

i ntroduce new aspects that would i nprove LTE-Advanced functionality by
adjusting to the new features introdulded in it. This subject innovation
addresses the benefits of introducing nulticarrier DL and UL assi gnnents.
The nulticarrier assignnments are nore suitable for nmulticarrier

confi gur at i |duL asdek FEPDc@ny)pr ovi de over héad ¢ edlictiton ¢onpared to @ he [single
carrier Rell-B @i dnQEREecsand possi by rfeduce the jUEagsi ghment noni toring
to one CarriﬁéKﬂ){&eﬁpﬁiﬁéﬁbﬁoﬁu! rcgrrier OO formats|for, DO [and UC are

al so provi FO0-701—Ret Aeat :er‘.t1 ofrone_bLreartier asSEgns DL/ UL
resources tle—the-target—UE onthat sanebL garrie.\j?co redfon i-hg {)J!_
carrier. | addition to Rel-@taski afrentls ¢t woubd be hgzpfi ciaflta

i ntroduce rhgbleilcarrier assi gnmentsdfor LTEAdvanced that woul d be nore
suitable for nmulticarrier configuration and provi de overhead reduction
conpared to the single carrier Rel-8 assignnents. [0071] Miulticarrier grant

woul d assi ge074¢sour cahequbjott ihndlator addreBESthe bendfas oSibliwin®martiteattrsi nce
common fields across carriers, such as CRC, HARQ process ID, and flags, are
not repeat & &d Vk sstignmee The mylfieqrgpieaspgnmgnty amere syeeble &or rwesEsy r i er

assi gnnment . T i ey i | . carrier
and coul d ggéﬁ%%géoéls%ﬁlrl%é&lf%?{;lg%g{l%ﬁ%fg@l?rar% %g?@?%r@d%%@éﬁ I éigj%lr_e anchor
carriers aRolldsssipimechts and ddssibhesedwruhd Ul ovigdmentehoabdrsmgaonhe Gincbayer age,

and the multicarrier assignnents shoul by default cone there. The
mul ti carri EPTRESHIGIRUAEAEERISSIBAMSAS ST 5&%??9@ Plaﬁmhay SR 1&?@5 feshsdile dat a

schedul i ng 4an FA%ali&E 8n MicMtoRRoCAR h baaNayIOt be reliably conveyed. RRC
signalling would informUE if there are additional DL carrier(s) to nonitor

for possi bl[@HANI t i caMérepvaisaihgngienotshofv00i7 8| to Relap@retiatedrtbattbasesiadtionn one DL
i.gns UL resources to the.t et UE.on the i.red E/ith that DL

carrier. oont i ME TR I S B b S Copporfying S s e
of UE assi @fb®itlersTR Fck@édchAndBelct @hb8achot tarverdHoMEthD @NLALItG 0B Lartiersdef i ne
UL nmulticarrier grants that woul d assign UL resources on nultiple carriers.

identifying respective relationships between respective anchor carriers and sets of

carriers corresponding to the respective anchor carriers, receiving at least one grant

message on one or more anchor carriers, determining a set of assigned resources on

respective sets of carriers corresponding to the one or more anchor carriers on which the

at least one grant message was received based at least in part on the at least one grant

message, and the like. Further, communications apparatus 200 can include a processor

that may be utilized in connection with executing instructions (e.g., instructions retained

within memory, instructions obtained from a disparate source, ...).

[0076] Additionally, although not shown, it is to be appreciated that base station

302 can include memory that retains instructions with respect to identifying an

employed operating mode, wherein the employed operating mode is selected from the

group consisting of a legacy mode and an extended mode, upon identifying the legacy

mode, monitoring for control transmissions on resources associated with at least one

control region of an anchor carrier within an associated system bandwidth, upon

identifying the extended mode, monitoring for control transmissions on resources

associated with the at least one control region of the anchor carrier and at least one

control region of one or more additional carriers within the associated system

bandwidth, and the like. Further, communications apparatus 200 can include a



Mew DClI formats are required for nulticarrier UL assignnent. Milticarrier
DCl format for UL-SCH assignnent is given in Table 1 and is based on Rel -8
For mat O0.wabkbh®/@9¢70074] The subj ect innovati on addr esse®Crlus2imensssss s of
introducing nmulticarrier DL and UL assignnents. The nulticarrier
assignnents are nore suitable for nulicarrier configuration as they can
provi de overhead reduction conpared to the single carrier Rel-8 assignnents
and possi bly reduce the UE assignment nonitoring to one (anchor) carrier.
The mul ti caisdesdor ams h@gpentiizal i@ dhsatibe néth aikaltingdnitheyiona@.gne used to
schedul e data on carriers gn which control may not _ be reliable. [0075]

Mor eover, AMYINSURH rRincd maiin memory imgrusiongbitapsdirey 2 disnargias@ret at ) on 302

can | ncl udgggiegory t@e&ditﬁ@%ﬁg,rﬁthbﬂg{ﬁ ShoOORS b Be bRRERRa R bR O

plurality carriers in eguency- an east one ‘anchor carrier anong
t he pl ur al 309 cei inchrde ineamsqry itlche ndtaihy imsguctesip edthi regpecefoaon bgsiiges dnehaveen

respective anchor carrier.s d sets of carriers corre ding,tp the
r espect i ve “AREhAr® BRTPEBed FERETGY ABEas WULE D REHRRIE IR ABIE on one or
nor e anchorok@slrb&bR dedehBed %s?%:ti?ﬁ 86 QhipARal GNRAUERSOMHES: 1AM 1EgIpect i ve

sets of carriers corresponding to the one or nore anchor carriers on which
the at | easwodsriad gespnttiviedsisaersratag in et ekigedtdoaedd canfigusiagtat leastpaet on t he

at | east one,grant nessage nd the |ike. Further, conmupications apparatus
200 can i nerdie™ B Abestech RO Ry lsEP e TEbEi AT AL MYk T
executing ibasdwidet fodRSudEreBpactiv®8drtitl tdedhis deicibRad 4 dpcPatif i@ e,
instructions obtained froma disparate source 076] Additionally,

al t hough néKteaaksmods butitenpparess t%lH&seei:ratiwntthaieg'ﬂé))s@osiwnﬂéhﬁ13\@2 can

al t hou ey sovaves : 502

el oyed onardet EEhELALR RS ER0 SRP S L ESREE iR k(BT 20,
from t he grconreceaomsiithtexa@itaf idstiuegasy e.gn dest@otdorancaiicd v thih matery,upon

identifying the | egacy e, nitoring for control transm ssions on

r esour ces é%%%‘il%séﬂ’twlﬁfg%f? alr%%i@fat%%lr%n-t)rol regi on of an anchor carrier
wi thin an | at ed ey ARG Mn URAIL HRBEL! i bRR (GRdRd mode,
noni tori ngq?@?ﬁcontrol translmgssi ns’%nn rg@ources assoclllalt elc? V\Ag h the at

| east one débtcamprovelyicomnofni¢dtion and hweipt af 2 gent tiadspatificeasdurone cont r ol

Legi on of one or_ rmre adocgi ti onal ie&a%r S W tOBi nnt h ssoctieat e% S ésr_t em
andwi dt h, SaNETRHE 10T R OTENE YIS R0 158 &’ﬁg‘&‘?’&‘ﬁ)’% DFEERRT ncl ude
aprocessor 4 hatat G&RY cdemuhichte 28h 4nj sGRIBIEALINBE IWNBEXRAUE RSB, UDS4 fouct i ons
(e-9., eNBx 420k, where k is a positive integer. The eNBs can communicate with any suitable

number of user equipment (UE), such as UE; 430a to UEy 430n, where n is a positive

integer.

[0079] The system controller 410 can include a resource grant module 412 that

can create and communicate a grant message that indicates carrier resource information

and/or carrier resource assignment information. For example, the grant message can

include resource assignments for a plurality of carriers, wherein the grant message can

be communicated via an anchor carrier. The system controller 410 can further include a

carrier organization module 414 that can aggregate and/or collect resource information

related to the various carriers within a wireless communications environment.

[0080] The eNBs can include a grant processing module 422 and/or a resource

configuration module 424. It is to ¢ appreciated that the grant processing module 422

and/or the resource configuration module 424 can be included within any suitable eNB

(e.g., eNB 420a) and/or any suitable UE (e.g., UE 430a). The grant processing module

422 can receive the message grant via an anchor carrier and determine or ascertain

resources for two or more carriers (e.g., anchor carrier and additional carriers).



instructions retained wwthin nenory, instructions obtained froma disparate
source, . ..). [0077] Additionally, although not shown, it is to be

appr eci atwo 2tvatiodzase station 302 can include nmenory thaCTRSL@0ONS3568
instructions with respect to configuring an anchor carrier at a

predet ermined frequency range within 2 system bandwidth to include a
control region detectable to respective user equipnent units (UES)
operating in a | egacy node and respective UEs operating in an extended
nmode, conf iMerebng, @t rdseast comigiastibnt modat 424 tan @hfigtireraad 08 elanugs

non-over |l appi ng frequency ranges within the system bandw dth to include
respect i ve 'eHEGES forcagh %@erdw@%talﬁqsmRﬁ%&@nd%f‘e?ea%lw%gliaﬁt PREB2Et ended node
but transpap@y to Ug§s aPRLALLAENIERyHAS 06920 sRAPhaPREIENE dtjihe T t her,
comuni cat ﬁonst]appar at%’?lg(%g canpll nzitt%\ﬁe a pr O(S:essor at alt1 may Le L%IEF]I i zed

i N connect iaochonichinice Keaummmg cato 8 tresootde@nsgr{racry granit figtarplotaligns casias.ned

W thin ne y, instructions obtained froma dis ate source, . ..). [0078]
Now _refer?r?frrb@ SYYeTR;PgY A M RGP PaTLRe TS A i e isHHY PRFEYH 400 can
provi de compHuLAd anisad e hfsiRied Aat abalcd Qaht ARRAL I RS @SAMASE
assignnent for two or nore carriers. The system 400 can include a system
control | er camdnunicate canncoassagd hat okl eshresoycsassigaiicat flouatleast ohe aBsr such
as eNBi 420a to Bi 20k, where k. is.a positive integer. The eNBs can
conmuni cat éamefﬁ?@lﬁﬁ‘/&%tﬁ?atsgg eea(ﬁ&h%léll*caﬁleru@@r equi pment (UE), such as UEi
430a to UENEEPn, whengnifg biefly ROBig! 6 Wfd Figl 987 exabPQr/$H grddien SySa@dn is
controller 410 can include a resource grant nodul e 412 that can create and
comuni cat depictpdamacqodansgwithihg subjret blpBaiona Fig. illpssres ceommeverat i on

and/ or carr.]j assi ' t AR, I e t
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wher ei n t hénfgramionnd@®sagéndadt fee-caviRnyninCaf@thativa. Bor eaaiply, tieagaiicerricr The
systemcontrol | er 410 can_further incl Hde a carrier organi zation npdule 414
that can ag§égHpanaiion/gpr bedut stot igusdiedesomrsralieestion iporeaben. M Cane

various canNpeer. Wi iﬁlu?tra}%sraeé&ﬁﬁo&ggﬁyﬁh &t‘zﬁaiti%%gfﬂl‘éit g&@ﬁf&ﬁ‘ or-ERRG0]  The

eNBs can include a grant processing dul e 422 and/ or resource
conf i gur at igoant ndfdurhaiohZdr ndit-sahsdiled earapyraed scteddlet katrictsh €l lgrantmar gresis si ng

Vr;p ? E: ﬁ gﬁi i %%Eﬂﬂ?b@lﬁérel %g ﬂAC[?Q%?ggeisng,afﬂa rbl{ade%.eMggeAévgr? [cllebpeelr-icQr%eirJ ded
grant information can be, but is not limited to, resource allocation information, MCS,
NDI, etc.

[0083] Fig. 8 illustrates an example system 800 that facilitates identifying
control transmissions based upon an operating mode. The system 800 can include an
eNB 810 that can communicate with a UE (legacy) 820 and/or a UE (extended) 830.
The system 800 can enable a UE to monitor for control information based on an
identified operating mode. It is to be appreciated that the solid double-sided arrows
indicate communications with an anchor carrier and dotted double-sided arrows indicate
communications with additional carriers. The eNB 810 can include a resource
configuration module 812 and/or a control source 814. The control source 814 can
provide control information. The configuration module 812 can configure an anchor
carrier and/or an additional carrier at predetermined frequency ranges within bandwidth
in order to provide control information to various UEs based upon an operating mode
(e.g., legacy, extended, etc.).

[0084] The UE (legacy) 820 can include a resource monitoring module (anchor
carrier) 822 that can enable the UE to monitor control transmissions on resources

associated with at least one control region of an anchor carrier within an associated



(e.g., eNB 420a) and/or any suitable UE (e.g., UE 430a). The grant
processi ng nodul e 422 can receive the nessage grant via an anchor carrier
and det erwDreloano@@scertai n resources for two or nore caPCTAS300005368 anchor
carrier and additional carriers).Mreover, the resource configuration
modul e 424 can configure and/ or managd resources for each carrier based at
| east in part upon the received grant nessage. [0081] Fig. 5 is an exanple
system 500 is illustrated that facilitates utilizing an anchor carrier to
conmuni cat 8yseméandwidéh bssd gniRdpegitiagimddebemgdbghcsinmddg. dhe 8 (eixeshded)The
system 500 can include the resource grant nodul e 412 and the grant

pr ocessi ng SAB&a Bicksls a resoures f?‘%i(ll@élnéﬁ?ﬂdé‘iﬁ @Renpr cpeT k7 and ddBIVECSYr ant

modul e 412 n‘f(ﬁﬁ'toﬁﬁ% ?{0 ufértgdc‘ﬁﬁ{?ﬁﬁf RLSRES 832 IT A csHRES ﬁ%ﬁit%@ﬁ%lgbg@% ?dﬂﬁﬁor

resource assi gnme or at |east one anchor carrier 51 east one
addi ti onal ceater) &2 Widl{in tje00BZ¢xtdnded) 83 dmimebditor tontFalgrannamdndolg. 7, an
exanple of grant infor tHgP iis depicted in accordance wth the subject

i nnovat i on IEYREFes gsspripied ity atdeast olyegion o Reoivae G IB oGt B3 HARO

Process | DygsbRfatedFSemBbandhidtNVBIRIoR thd§pLAHFRR &Y &Eﬁﬁ}éﬂé&%&%&d@ﬂ TR0 can
i nclude per-carrier grant information. For exanple, the per-carrier grant

i nf or mat i onesoarcemegnitoong inwdubst (afldifronad gatrers) 882 suthoethglUbsatanded)i&30ermat i on,
MCS, NDI, etc“tFigg Z illustrates a conmon g{%Pt.%ngornationt7ZO t. hat

provi des p&rOgF POl BRm ST R PSR O RSSO RSHL With 85 d e S L P Uhef
schedul ed gigy 4ddetichal Jd¥erCOIMR AN AR atddHyOteABBan@Wi D Baseddn ite SIARMNEr 0cess

I D, TPC, CRC, etc. Moreover, the per-carrier grant information can be, but

i s not |inimass bewg exéded Bwdal Inorddition itiinfodronapprestitedvibss thablE cagt . [ 0083]
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i ncl ude annaddRo81d? coh@sl isformadsmuni cate with a UE (| egacy) 820 and/or a UE

(extended) 830. The system 800 can enable a UE to nmpnitor for control

i nformat i od%&Ned on ﬁé& 9 drdrats 49 @@Hw&ew&f%8097%bfagﬁlﬁat?ssmtpéerﬁ@t%ﬁr eci at ed
that the sqli =S+ HWatall I.Catd i chor
carrier an35%%??%%9%gﬁﬁrg$§§3%gﬁﬁﬁ$%@gh§g%?%ﬁ?ﬁ%@@%%ﬁ%@?%?ﬁ%%%ﬁ&??%ﬂﬁ

addi t i onal icsrely @nsxaniple ceNBziBdtioncan 15 notl tudbe lianities outhesubpof ingevagibh.on

nmodul e 812 _and/ or ontro ource,814. The .copir rce 814 can provide
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information, the bandwidth 902 include B (total bandwidth), B, (first edge), Bo (section
between the first edge and the second edge), and B, (second edge). The bandwidth 902
illustrates portions of the bandwidth for a legacy segment, a legacy control region, an
extended segment, and an extended control region.

[0086] The system 900 further includes a bandwidth 904 that indicates control
information utilizing frequency hopping. The bandwidth 904 include B (total
bandwidth), B, (first edge), By (section between the first edge and the second edge), and
B; (second edge). The bandwidth 904 illustrates portions of the bandwidth for a legacy
segment, a legacy control region, an extended segment, and an extended control region.
[0087] Referring to Figs. 10-12, methodologies relating to providing uplink
timing control while reducing overhead and power consumption are illustrated. While,
for purposes of simplicity of explanation, the methodologies are shown and described as
a series of acts, it is to be understood and appreciated that the methodologies are not
limited by the order of acts, as some acts may, in accordance with one or more
embodiments, occur in different orders and/or concurrently with other acts from that
shown and described herein. For example, those skilled in the art will understand and

appreciate that a methodology could alternatively be represented as a series of



carrier and/or an additional carrier at predeterm ned frequency ranges
within bandwi dth in order to provide control information to various UEs
based upowoanipesating node (e.g., |egacy, extended, ePcT)uS2400083%Fs The UE
(l egacy) 820 can include a resource nonitoring nodule (anchor carrier) 822
that can enable the UE to nonitor cod ol transmi ssions on resources
associated with at | east one control region of an anchor carrier within an
associ at edsyst em bandwi dt h based on t he operati ng node bei ng | egacy node.
The UE (extieodeldicd38fsaarvems |sucteasiinaasatdiagran ool eg nomedLill@sttAant iy
carrier) 822 and a resource nonitoring nodul e (add| tional carriers) 832.
The resour CBYMSHIFEYFGdTE Implsmeat %aﬁ%h?é? 01 #eep)dagoRWih ORF AT PRE UE
(ext ended) B334GaHd1ONi tor control transm ssions on resources associated
with at |east one control region of the anchor carrier within an associated
system band0#88j h basduiroing tEigo p@rifbstragdne d endbieidotp g xit06 ted favdetes The
resource m)nltorln nodul e ]éladdltl naI carriers) 832 within theglg@

Otat ed
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with at | egasflu@ng et inRYudit dtahfeaa%btahmlca&@f hinBhg Wetphirdli§de
associ ated system bandwi dth based on the operating node be| ng ext ended

mode. In addlrrtersman hetldmlﬁtGd Bér@fplpnea:man@dl 004t resmtltJJEre&awndl@pewaﬁ@l a
respectlve 0] era ons to

d
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900 that f agirlckd @hes ilémRifiREe Ak kéfBreacCAMER] 100804ta8ast Olic Wahterh&S8gc on onc
communi cations. It is to be appreciated that the system 900 is solely an
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bandwi dt h 9dehtifyiog u«ﬂﬁrdBtr@nsmlailomw dipdm) an Bieratingmsddee dgeyferddOe (usraertal on
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mode is selected from the group consisting of a legacy mode and an extended mode. At
reference numeral 1104, upon identifying the legacy mode, control transmissions on
resources associated with at least one control region of an anchor carrier within an
associated system bandwidth can be monitored. At reference numeral 1106, upon
identifying the extended mode, control transmissions on resources associated with the at
least one control region of the anchor carrier and at least one control region of one or
more additional carriers within the associated system bandwidth can be monitored.
[0090] Referring to Fig. 12, a methodology 1200 is illustrates that facilitates
communicating control information for two or more carriers to a user equipment (UE).
At reference numeral 1202, an anchor carrier at a predetermined frequency range within
a system bandwidth can be configured to include a control region detectable to
respective user equipment units (UEs) operating in a legacy mode and respective UEs
operating in an extended mode. At reference numeral 1204, at least one additional
carrier can be configured at respective non-overlapping frequency ranges within the
system bandwidth to include respective control regions detectable to UEs operating in

the extended mode but transparent to UEs operating in the legacy mode.



segnent, a |l egacy control region, an extended segnent, and an extended
control region. [0087] Referring to Figs. 10-12, nethodologies relating to
provi di ngvopbiokodem ng control while reducing over headPamaSpamms3ses
consunption are illustrated. Wile, for purposes of sinplicity of

expl anati on, the methodol ogi es are siwn and described as a series of acts,
it is to be understood and appreciated that the nethodol ogi es are not
limted by the order of acts, as sone acts may, in accordance with one or
nore enbodi[0®a1]s, oc®ig. 1i3ns di fifustretiin effCieo5iledudicer] 300 gk factlithiey awigning®t her
acts fromthat shown and descrl bed herein. For exanple, those ski I led in
the art w |r¢80t}mé? tteerabiycP igppicaTingt wire IRt ConMEtFRS9BISBY §Mc diptale device

al ter nati vl Benp ERKESENE £ 130 BaPRELES, LLIANHAPIB! Aluflal fRel events,

such as in a stat I agram over, not a strate acts may be
required tanfenpd émésitovm)nmrfwnhsltmml cticus oor(egn Cidtet sthplofives, dowmmingerts,

enbodi nent s 08 rning t l.ustrate a et h dol ogy 1000
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| east one anchor carrier armng the plurali t?/ of carriers can be identified.

At ref er eneed pavideathern004 procesioe d 300/ B chdrae! ohishitips. Becosenl i spedriave
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1100 i s shamnsrhiti@t 138G bhd t@it@ds ordbesitohdry lcﬁ@p@@htﬂ’dﬂm@b’i&ﬂ&ﬂicﬁSBO(ﬂls based upon

an operating node. At re ence nuner a 110 an enpl oyed er ating node
can be idedg‘?%ed m%?téf vice 18RPray ﬁ&@?%ﬂm@m@/ @ﬁéb@kéﬂ fromthe
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resources KSHIE, ﬂﬁ@ﬁl})"bth& sﬁh@bl@‘informatlon for estimating a channel and communicating
via the channel. Memory 1308 can additionally store protocols and/or algorithms
associated with estimating and/or utilizing a channel (e.g., performance based, capacity
based, etc.).
[0093] It will be appreciated that the data store (e.g., memory 1308) described
herein can be either volatile memory or nonvolatile memory, or can include both
volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile
memory can include read only memory (ROM), programmable ROM (PROM),
electrically programmable ROM (EPROM), electrically erasable PROM (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). The memory 1308 of the subject systems and methods is intended to

comprise, without being limited to, these and any other suitable types of memory.



| east one control region of the anchor carrier and at | east one control
region of one or nore additional carriers within the associ ated system
bandw dt hwoanionaséreni t ored. [0090] Referring to Fig. 12pca/usetbosssbogy 1200
is illustrates that facilitates comruni cating control information for two
or nore carriers to a user equipment J4E). At reference nuneral 1202, an
anchor carrier at a predeterm ned frequency range within a system bandw dth
can be configured to include a control region detectable to respective user
equi pment 00943 ( UES Proqessoatl B 0@ camnfuahbiigasperaivdy cnplcd @s pgeint poctdsihg
operating in an extended node. At reference nuneral 1204, at |east one

addi ti onal nefulg B O0@ag/opa resguraegartiguration meddedple Hyneavigiresspngg
frequency rang int 21 S i i | i nt r ol
regi ons detectgirgmf%h%E%n%§§¥%??ﬁﬁgﬁﬁq?%gE@%%%ﬁ%gﬁ%ﬁggg{ﬁ%@ﬁgégﬁgggfent to
UEs oper at iasggnmertt ier thegaeyorooakeicfsOddit]redouee coBfigisragon mbtHulstlB4l can of a
nobi |l e device 1300.that faclLlitates .assigni resources for.a plurality of
Cartiers i MG iR and SARFHTAERIT O FSGEENTOT RO dae R TEBIBSEhffpr | ses a
recei ver 1302t Akt JpBeehd/RecideSididhedsh@m for instance, a receive antenna
(not shown), performs typical actions on (e.g., filters, anplifies,
downconver t{8095t c. ) tMebi icgdd0@ pighh &irthenpampliigs & inxestylatérel 3ddrdd t i oned

signal to ghtain s s, Recei vyer 13 C conprise nodul at or, 1304
Chat can ddnbaniet L PuBE s Gl ot ST eORaR Sf e SRR 828 1306
for channelstagigh) dmthce hobRe A6E6E @fc. 13@ugRAcHEcd apbEAE SGRAkatdadicated to

anal yzing information received by receiver 1302 and/ or generating

i nf or mat i oMresEHsOr PAR IS PoAPIIGCiated thah thei grand pracgswng modwnlsdd$&.drsoukst
controls o e t [ ' [.Qr essor
that both_ Sauf g B BaIe T PL R luTbn 16 St ol 3P LR b AR

i nf or mat i onhd PHcéss@NIHOH DS haudtigly ptacasssrs (hdesho®d)6, and controls one or nore
conponents of nobile device 1300. [00%2] Mobi | e devi ce 1300 can

addi ti onal 190%npr i sdigddop pn 1BoEEMR! § wysispel4d0itha ity ReveRBE pr ocessor
1306 and  halouR0 fctluHifrall o chichCinld SR doiftnuriBRh (R Girithdn oL nf or mati on
related to availl abl e channel s, data associated wth anal yzed signal and/or
i nt er f er endessibedngirn, ThakyateratlHohcoreprateed base saticmsisiogied., etrapnedint, power ,

rate, or the like,. an ny other suitable information for, esti ing a
channel anml%mﬁwgafﬁlﬂdﬂ%}ir%qm Sighalip drom %wrlg}(’ffgb@ﬂlﬁeﬁvacaﬁ Yonal | y
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utilizing a channel (e.g., performance based, capaC|tg
one or more mobile devices 1404 through a transmit antenna 1408. Receiver 1410 can

receive information from receive antennas 1406 and is operatively associated with a
demodulator 1412 that demodulates received information. Demodulated symbols are
analyzed by a processor 1414 that can be similar to the processor described above with
regard to Fig. 13, and which is coupled to a memory 1416 that stores information
related to estimating a signal (e.g., pilot) strength and/or interference strength, data to be
transmitted to or received from mobile device(s) 1404 (or a disparate base station (not
shown)), and/or any other suitable information related to performing the various actions
and functions set forth herein.

[0097] Processor 1414 is further coupled to a grant processing module 1418 that
can receive a grant message from an anchor carrier that includes resource assignment
for two or more carriers. Moreover, the processor 1414 can be coupled to a resource
configuration module 1420 that can manage settings and configurations of resources for
the two or more carriers based at least in part upon the received grant message.
Furthermore, although depicted as being separate from the processor 1414, it is to be

appreciated that the grant processing module 1418, resource configuration module 1420,



based, etc.). [0093] It will be appreciated that the data store (e.qg.,
menory 1308) described herein can be either volatile nenory or nonvol atile
nmenory, owocan/iipebude both vol atile and nonvol atile memromyus2y/0sEsys of
illustration, and not limtation, nonvolatile menory can include read only
menory (ROM), progranmmabl e ROV (PRG\/925 el ectrically programmabl e ROV
(EPROM), electrically erasable PROM (EEPROM, or flash nenory. Volatile
menory can include random access nenory (RAM, which acts as external cache
menory. By demydaiator 114 UEandbt oivdalachrnal2 tambd giri @fthe Rdbtiser s dralllgplicn many
forms such as synchronous RAM (SRAM, dynam ¢ RAM (DRAM, synchronous DRAM
(SDRAM) , dEHSCEFRa $9M&) SDRAM (DDR SDRAM) , enhanced SDRAM ( ESDRAM)

Synchl i nk TGN ( SLORMA 153Gk 86 TR WA ROMHRRRANM . < Ty FRIDr el 308  of

t he subj ect sy ods 1S | to conpri se, i ng
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1310 Can r S6@h UEMBredh A bncBASS A€o 4RI A0 RIENUBnGREYilcRicvicBakhdrbial udes
resource assi gnment for two or nore carriers. The resource configuration

modul e 1312dd1ann¢iﬂmsqgﬁatm1and¥gs mghde d@nceswn ae sdreantitilly siguolar oediffeoent t he two

[0098]  nooi o8 Gaviite casapricf ot i BRbfe MRS 08 Lo& Bt safRoina

transm tteftid &l6e dfpRécidtes HREDASY @{aﬁomglﬂ atcﬁoraﬁ@lbﬁer@msd@ 1556 cgnéhploy ehe f or
i nstance, a base station, another nobile device, etc. Although depicted as

bei ng separsﬁﬁt@mf’ (igs-t1h® 18r bl aad b¢-18p@d/erymgthodsd Figs. h%?)a@qsaﬁl@ﬁ hergin tQ he
grant pr oc%@é%% \ng%s &1%%1 ‘faﬂ%ﬁ%r‘%@%%' guration nodule 1312,

denodul at or ator can be part of the processor 1306
or nul tipl §0@9pcessoris Hamoitatidhoi1)), triffidYeia fbi gnudBeri of data stiehmsisr ati on of a

S e T o PP BEERR Ao B Sl o
system 140Q,coimpie S@d%h%latg%%arﬁtcgﬁ bQHa&sﬁgae({ §v&-arePeliiSank: %‘ngt TX data) WMth a
recei ver 1410 that receives signal(s) fromone or nore nobile devi ces 1404
t hrough a pp)lrmnesdoirﬂ(jIbeorlmetsemdes ant emodeaved e trafificldaa straansbdsed en a1424 t hat
transmts tp(a)lrt;[cgﬁlr coding scheme selected for that data stream to provide coded data.

[00100] The coded data for ecach data stream can be multiplexed with pilot data

using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or

alternatively, the pilot symbols can be frequency division multiplexed (FDM), time

division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is

typically a known data pattern that is processed in a known manner and can be used at

mobile device 1550 to estimate channel response. The multiplexed pilot and coded data

for each data stream can be modulated (e.g., symbol mapped) based on a particular

modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift

keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation

(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data

rate, coding, and modulation for each data stream can be determined by instructions

performed or provided by processor 1530.

[00101] The modulation symbols for the data streams can be provided to a TX

MIMO processor 1520, which can further process the modulation symbols (e.g., for

OFDM). TX MIMO processor 1520 then provides Ny modulation symbol streams to Ny

transmitters (TMTR) 1522a through 1522t. In various embodiments, TX MIMO



one or nore nobile devices 1404 through a transmt antenna 1408. Recei ver
1410 can receive information fromreceive antennas 1406 and is operatively
associ at estowntomnigsrdenodul at or 1412 that denodul at es rececras2omfosssaat i on.
Denodul at ed synbol s are anal yzed by a processor 1414 that can be simlar to
t he processor described above with re7§>§rd to Fig. 13, and which is coupled
to a nenory 1416 that stores information related to estinmating a signal
{e.g., pilot) strength and/or interference strength, data to be transmtted

to or receipv&dsdor 0520mPlicebetevioeaing)wcidiidtd the samblols patheidatdaasems bad toon ( not
shown)), and/or any other suitable information related to performng the
vari ous acthoHseadrony whichdhe sipbolinbeing Hapssiied-[ 0097] Processor 1414 is

further coypd;to a fERRbnARRECRRIRAUhE pIALEL NAlEaRCKEGBHMGeAmOT ant

nmessage from an anchor carrier t es resource assign r two or
nor e carri eo providerame\oe mort hiealgy sgeds and fukiler camditiensq egp lasgblifios, dilteess our ce

configuration nodul e 1420 that. can nmanage settjngs.and configurations of
Fesour ceq. 1O UPHENERY 1 Ao ienty are  as ap SRt MRl B Lpon 't ne
received graRimBies 896 th&NIMEGERRNE. RIHRPUGImERIEd §EnaS BRI RHsHARAL at e
fromthe processor 1414, it is to be appreciated that the grant processing

modul e 1418 522abomgbd 5Eairdre gansmiiten fmoodM antam2 | tdagtigugh 624412, and/ or
nodul at or 1§522 can be part of the processor 1414 or nultiple processors
(not shown)**PEHOS8; Fig. 15 shows an exanple wirel ess communication system

1500. The WomBEss comdlikalch2B 156 temrdhattteenbailstc@Bignbis s ®tatédn 1510
and one nobil e device 1550 for sake of brevity. However, it is to be
appr eci at e®Yt'¥raanteyias Era2aslooughhS 32 end dhe reeniecd hensl Ham 4958 antepng | 57 i&nd/ or

nore than Hr&pql i ce rel iyl S i r mobile
devi ces cagj?(gvé su gterg t%lwé el?Cég?%i(ﬁ?&@?gg%%&&%%ﬁrﬂ%nﬁ%%g%%é&ggég station
1510 and nebndigotkeieig ilfdS @mpasics, iabé dowedtamwertd)ra raghdctivadignal tdigisizéscthbe
appreci ated that base station 1510 and/ or nobile device 1550 can. enpl oy the
systems ( Ficgaditiqney! sig fmroma sagpleg)and Authsy PFRSEHGHEICRINGLSS ta proyide a

descri bed Q@fr@éﬁﬁn&ﬁlg‘c“?&%ﬂvi??% yglg%ﬁ‘s comruni cation there between. [0099]
i

At base station 1510, tra data tor a nunber of data streanms is provided
froma dat 408ddi ce 1FuPRXalaga roesssor 1560 TX) radatva apd poessche Mp teteivadcor di ng
to an example, each data gtreamcanbe transmited over a respective

technique to provide Ny “detected” symbol streams. RX data processor 1560 can

demodulate, deinterleave, and decode each detected symbol stream to recover the traffic

data for the data stream. The processing by RX data processor 1560 is complementary

to that performed by TX MIMO processor 1520 and TX data processor 1514 at base

station 1510.

[00105] A processor 1570 can periodically determine which precoding matrix to

utilize as discussed above. Further, processor 1570 can formulate a reverse link

message comprising a matrix index portion and a rank value portion.

[00106] The reverse link message can comprise various types of information

regarding the communication link and/or the received data stream. The reverse link

message can be processed by a TX data processor 1538, which also receives traffic data

for a number of data streams from a data source 1536, modulated by a modulator 1580,

conditioned by transmitters 1554a through 1554r, and transmitted back to base station

1510.

[00107] At base station 1510, the modulated signals from mobile device 1550 are

received by antennas 1524, conditioned by receivers 1522, demodulated by a

demodulator 1540, and processed by a RX data processor 1542 to extract the reverse



processor 1514 formats, codes, and interleaves the traffic data stream
based on a particular coding schene selected for that data streamto

provi de cwdediodabe9 [ 00100] The coded data for each dat @CItuse@9iosans be

mul tiplexed with pilot data using orthogonal frequency division

mul ti pl exi ng (OFDM) techni ques. Additid’onally or alternativel y, the pilot
synbol s can be frequency division multiplexed (FDM, tinme division

mul ti pl exed (TDM, or code division nmultiplexed (CDM. The pilot data is

E) ypi caljl y amkbml ggataasrpﬁteti@yﬂndﬂ”iﬁtdeivﬁepBﬁtﬁEﬁﬁfélrip’ltoc&:s%’lld\ﬁﬂo mﬂmeh belsandl Cand
e used at nobil e device 1550 to estinmate channel response. The nultipl exe
pil ot and é%@ﬂraa@fiénqswrgeé%éﬁeﬁ%%mMﬁ?% Iﬁétﬂefﬁaeiﬁ%f%éef@en@mg @G ol
mapped) ba% ght%“l ar nodul ation schenme (e.g., binary phase-shift
keyi ng ( BPSK qua re phase-shift keying (QPSK), M phase-shift keying
(M PSK) , NHQQMISI at ur é’rmwpdars ushd amidljﬂﬁtcammre{dt/(@m()nm)ﬂ coprdsedte anandgé,or t hat

data streamto provi de nodul ati a rate,

Todal ot 1 oo GeoforBkin dE b siBi 1S DA BohEs dstter Ga0 s ret e o ReBREt BOr  or med
or Y Vi deGhfit Rk OLLRRA 1558 0an RO UNTAHEALISAD oY 5T da @il he dat a
streans can be provided to a TX M MO processor 20, which can further

process t h@fwmdulcad¢smmdsiﬁtm&rgce@®rg 153G and @@IWH afF(XprNDI poropussms td. 520
t hen provi

TMIR) 1522
R N o e R G R e (L S St

beanf orm ngegﬁgugl@l}s to the synbols of the data streans and to the antenna
fromwhich the synbol is being transmtted %00102 Each transmtter 1522
recei ves an®0i¥¥bcessdsiso b@g@g‘g&tp%thgy%@mbg imeath descriedictan emebor  mor e

anal og sig ﬁk%mﬁ{y& if Halld%%e ; SORGALL: BBSAE: Bidd ATRL icRRodd ol LY o taa”d

upconverts) t o provi |gr1a ble for
transm ssi ebmbitatioh ﬁ&rd\zﬂfl\/EbﬁzhHa[Tﬁ@hre ibipitdniteditatiohTthepesdesdigluisisgraalbs from
transmtters 11522a t hrough 1522t are transmqtted from NT antenn%s 1524a

t hrough 15229 em@@ Kgenthipangor I[ﬂemmiw%tonﬁaﬁl I iearited crgs6 (AHes)t dighdni t t ed

modul at ed gj cé%&&‘rsgﬁﬁﬁégv&ﬁ 1t5’1ys1%“§1 |s ! %ieQr%@@é)éﬂ]ﬁs@“&B%eﬁﬁ@afbl@”d the

recei ved si aI rom each ant enna ovi to a’'respective receiver
(RCVR) 1554agit HewoghPLB5} ficldfaropramecabilw gate aJEaSyk (E Bodis), iposrsssoes, gontrdlidrg, er s,
anplifies, n?i&% 90?1\{\1% (e)rrslvr%{c&os rogesgoerg p%(l:etrle eectrglln unlts demg%leh ItoZ Ie)esrfotrpnethe
functions described herein, or a combination thereof.
[00110] When the embodiments are implemented in software, firmware,
middleware or microcode, program code or code segments, they can be stored in a
machine-readable medium, such as a storage component. A code segment can represent
a procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a
software package, a class, or any combination of instructions, data structures, or
program statements. A code segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, etc.
[00111] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or

external to the processor, in which case it can be communicatively coupled to the

processor via various means as is known in the art.



conditioned signal to provide sanples, and further processes the sanples to
provi de a correspondi ng "recei ved" synbol stream [00104] An RX data
processorw0260/ma9479r ecei ve and process the NR recei ved g¢mhskomtsisass from
NR recei vers 1554 based on a particul ar receiver processing technique to
provi de NT "detected" symbol streans.28RX data processor 1560 can

denodul ate, deinterleave, and decode each detected synbol streamto recover
the traffic data for the data stream The processing by RX data processor
1560 i s conppéERent ar Wit rdfti@hcqreriigr e dludsrattXidd dstept de®sEarasdipd and TX
data processor 15 14 at base station 1510. [00105] A processqQr 1570 can
peri odi cal ['§SOHEEE Mifhie? mﬁﬁaﬁe SABSGHVHEUAER FRT BRRIE | Systemalo08 car frsidsd

above. Fur O f eyer j

e o i OR300 LIRS B 8L LENPCERL LAKOTRRTRRE 1.,
reverse |i sksterad$0¢ e represaeroas isdudiagifonsiohslpdecksf whinh oanved funntioragjar di ng
t he connuniTa%i n link aqﬁ/or the recejved data stream The reverse |ink
message cal it HRbERLSEH H)Sipny Rnplsmenish B adteres Do s, OF cUPEB e i ves

traffic datgefsr(ca, ek .ofgg alA 68h iR AR hNouA g‘i’@lﬁ$m('&eﬂe%§fbal

modul at ed by a nodul ator 15 conditioned by transmtters 1554a through
1554r, and comansdnts thetcapackintconjyasteons t Hid logicalsroupifii® 04@P7danAnclpdsen st at i on

1510, the dul ated signals.from.nobile devjice.1550.are recejved

antennas. 195tegh R ERET idsn BT ORb B PSSR ah R hRab B A Shshiitt at o
1540, and pheeeeseidr Bnodg MY flatRyITREEREOT60454R ali ditiexX tthdlblidahgrotigimgr sel i nk
nmessage transmtted by nobil e device 1550. Further, processor 1530 can

process t hd 0Bk fameanariisews skagticabcareraneni fos idghtibmngicsrestivatslat@nplirs t o use
for determynj 1 NQ.: Wel . : I 0 1570
can directb?g&%??gﬁSﬁﬁ%g%?&%%%gg¥§%?g%%ﬁgkggégéé¥%%§ﬁ§%§§%ﬁ?%%gg?%ggse
stati on 15hfclandatiichi 16@6dewsreevctiho Jogies paupingeloP?2 chedpialiaveldetriabssor s
1530 and 1570 can he associated with nenory 1532 and 1572 that store

progr am cod@EPER RIS PP AEISAY P8C EEBHMANEEA 8 BN CAIAICSH CRHRITRBIH
comput at | ANgod OTHE YA LoBAMENEY2 AFIIRUNERAL &S BROFRRDpBRLRT0! OF ¢ he

upl i nk and downl 1 nk, p vel y.
determining a set of assigned resources on respective sets of carriers corresponding to

the one or more anchor carriers on which the at least one grant message was received
based at least in part on the at least one grant message 1610. Additionally, system 1600
can include a memory 1612 that retains instructions for executing functions associated
with electrical components 1604, 1606, 1608, and 1610. While shown as being external
to memory 1612, it is to be understood that one or more of electrical components 1604,
1606, 1608, and 1610 can exist within memory 1612.

[00113] Turning to Fig. 17, illustrated is a system 1700 that identifies control
transmissions based upon an operating mode in a wireless communication environment.
System 1700 can reside within a base station, mobile device, efc., for instance. As
depicted, system 1700 includes functional blocks that can represent functions
implemented by a processor, software, or combination thereof (e.g., firmware). Logical
grouping 1702 can include an electrical component for identifying an employed
operating mode, wherein the employed operating mode is selected from the group
consisting of a legacy mode and an extended mode 1704. Moreover, logical grouping
1702 can include an electrical component for upon identifying the legacy mode,
monitoring for control transmissions on resources associated with at least one control
region of an anchor carrier within an associated system bandwidth 1706. Further,

logical grouping 1702 can comprise an electrical component for upon identifying the



[00109] It is to be understood that the enbodi nents described herein can be
i npl emented in hardware, software, firmvare, m ddl eware, m crocode, or any
conbi nat iwo 20tveneed. For a hardware inpl enentation, thePprase@siossFetinits
can be inplenented within one or nore application specific integrated
circuits (ASICs), digital signal procdssors (DSPs), digital signal
processi ng devices (DSPDs), progranmable |ogic devices (PLDs), field
programuabl e gate arrays (FPGAs), processors, controllers,

m cr o- cont re@iché&¢dsmoda, @mdambﬁﬁgfc&woﬁtrolottdiﬁm@io@@ bh 3o GreunNadssciaed wgtheltle hto
performth uncti ons described herein, a conbination thereof. [00110]
Wen t he eﬁ%mwgro biegionah |t1€r%ﬁb%foparwr§afi@w§ﬁ% ong P?%rr%gwmpﬁmeémar e or

m crocode, ag%&‘iﬂb @erf%‘fs &ﬁqﬁ REAENEd s REY bERNilE 1%9r %Qldit{bnﬁlly,

machi ne-rea um such as a storage conponent. code segnent can
represent aygernd&Qca) inalufla lacrmammy 1416 ﬂiapremsgnsam;strmtmnm @T&m;cwmng outi ne,

subrouti ne,. a nodul e,. a . sof acka | a atlon of
o St | orumeigRe sain e Mo B Ay D F e, St A% SRR IR R o be
coupl ed t o LRRHIQIARENA ASMCARGTENMO, Ris B mrféi\emd%dqmcewchléayc&meﬁg 1304/ or
recei vi ng |1 nf ornat i on, data ar guments par aneters, or nmenory cont ents

Infornatlod70@ﬂ@dd§ﬁ8swlgaﬂawﬁn@n§HKMﬁﬂaﬂ)etc can be passed, forwarded, or
transmtte ing any, Suit a cludln hari ng, nmessage
pacsi g ¢ REDas o e Rl T ARl B e N0 gl SR miBiee ¥ o1 Prar e

i mpl enent atcbtiol ihfoemb s ol GME St ﬂlaﬁs:dahb@gi t e LRk eqﬁpmeb@(UEmﬂl geRerled W th
nodul es (e.g., procedures, functions, and so on) that performthe functions

descri bed KEREUICATAR CRGFANRANE SYFERE | Ehcaercyido Mithin mbase KBHgLUMRRIE and
executed b 3669&9 ?Cs st% s‘g&i?ﬁ eK% ?%%Xte&' %&Ete&aﬂ% WE ?n 1r1rcpes ?u@c@ltoﬁﬂ b%%% tﬁht Uﬂ?

processor or exterha €sso

communi cat irsetyenchmpli@d 1tn(plefn|&ﬁtdﬂ]fb;£‘e€§1©@éss®/ﬂ aof‘matre cn;r&omamsoﬂsheir@aﬂ(agvm in
the art.[00112] th re&grence to Fig g illustrated is % syst.em 1600
that assi gh4MMREQuLEES2WFPHPIAL 48R3 Fan 1&9@ ¢ a plegfice fPMPeRsREARL ComFEuEIG NI e,

system 160%%@1&0&%%%%@& %ﬂeS@céﬁmHéH ﬁb@hat Syg@'w”thfh é’%%’é‘en%éﬁd‘v@&‘th tgobi | e

device, etc. Isto ppreci at ed tem 1600 1s represented as
i ncl udi ng flmniuda mmlltrobfergﬁjnsdeta@tubdﬁwocraspeb@va‘usﬁceqwménthnlnas(@Es)lwbratm@nesent

unctions |ELETTLEq b 8 BLeTSESOr, 0L YEre o SorT IRt o, e e

el ectri cal logical grouping 1802 can include an electrical component for configuring at least one
additional carrier at respective non-overlapping frequency ranges within the system
bandwidth to include respective control regions detectable to UEs operating in the
extended mode but transparent to UEs operating in the legacy mode 1806.
Additionally, system 1800 can include a memory 1808 that retains instructions for
executing functions associated with electrical components 1804 and 1806. While
shown as being external to memory 1808, it is to be understood that electrical
components 1804 and 1806 can exist within memory 1808.
[00115] 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
the extent that the term “includes” is used in either the detailed description or the

claims, such term is intended to be inclusive in a manner similar to the term



conponents that can act in conjunction. The | ogical grouping 1602 can

i nclude an el ectrical conmponent for identifying a plurality of carriers in
f r equencywendioativé7east one anchor carrier anong the pl uralritusgooofszsesri ers
1604. In addition, the |ogical grouping 1602 can conprise an electrical
conponent for identifying respective Yl ationshi ps between respective
anchor carriers and sets of carriers corresponding to the respective anchor
carriers 1606. Mreover, the | ogical grouping 1602 can include an

el ectri cal “compasiegt asi@ompeagiapVisrigtefircteé adicn omplogedns a resst@al aordinen or
nore anchor carriers 1608. The | ogical grouping 1602 can further include an
eIectricaICEWWponent for determning a set of assigned resources on
respective sets of carriers corresponding to the one or nore anchor
carriers on which the at | east one grant nessage was received based at

| east in part on the at | east one grant nessage 1610. Additionally, system
1600 can include a nenory 1612 that retains instructions for executing
functions associated with el ectrical conponents 1604, 1606, 1608, and 1610.
Wi | e shown as being external to nenory 1612, it is to be understood that
one or nore of electrical conponents 1604, 1606, 1608, and 1610 can exi st
within nmenory 1612. [00113] Turning to Fig. 17, illustrated is a system
1700 that identifies control transm ssions based upon an operating node in
a wreless comunication environnent. System 1700 can reside within a base
station, nobile device, etc., for instance. As depicted, system 1700

i ncludes functional blocks that can represent functions inplenented by a
processor, software, or combination thereof (e.g., firmvare). Logical
grouping 1702 can include an electrical component for identifying an

enpl oyed operating node, wherein the enployed operating node is selected
fromthe group consisting of a | egacy node and an extended node 1704.

Mor eover, | ogical grouping 1702 can include an electrical conponent for
upon identifying the | egacy node, nonitoring for control transm ssions on
resources associated with at | east one control region of an anchor carrier
wi thin an associ ated system bandwi dth 1706. Further, |ogical grouping 1702
can conprise an electrical conmponent for upon identifying theextended node,
nmonitoring for control transm ssions on resources associated with the at

| east one control region of the anchor carrier and at | east one control
region of one or nore additional carriers within the associ ated system
bandw dt h 1708. Additionally,



system 1700 can include a nenory 1710 that retains instructions for
executing functions associated with electrical conmponents 1704, 1706, and
1708. Wiiwe 8tumams7as bei ng external to nmenory 1710, it PSTIUS2Me/088%6®r St ood
that electrical components 1704, 1706, and 1708 can exist within nenory
1710. [00114] Turning to Fig. 18, illdstrated is a system 1800 that

communi cates control information for two or nore carriers to a user

equi pnrent (UE) in a wireless comuni cation environnment. System 1800 can
reside within a base station, nobile dexid8, etc., for instance. As

depi cted, system 1800 includes functional blocks that can represent
functions inplenmented by a processor, software, or conbination thereof
(e.g., firRpgsi&) claln@@iical grouping 1802 can include an el ectrical conponent
for configuring an anchor carrier at a predeterm ned frequency range within
a system bandw dth to include a control region detectable to respective

user equi pment unit UEs). operating in a | egacy node and.respective UEs
operat ing. i an JeREDRHE AL Easn CoruBupl TR BRI GOEBE can
i nclude an rglogfdes Wein £AMPNEHriEQnvEORhEQUEIRg@tg:| east one addi ti onal
carrier at respective non-overl apping frequency ranges within the system

bandwi dt h t o i nédantifyingspbutlityef conersoh fiequinsmand et least ah¢ endhor tEscoper at i ng
in the ext%ndedtnoqe ?g%jﬁ%ansgarent to UEs operating in the | egacy node
1806. Addi EIEREMSP AL Ui E00 can i nclude a menory 1808 that retains

instructions f orldeelxieﬁu% td3gedtivo eé1h @B hipS Desicah esbpwdtivl agtieg chirkal andigeroNent s
1804 and 1806. Wil e shown as being external to nenory 1808, it is to be

under st ood of RTicBl @EIEFIRdingde HsoRERCE v SBAOLGENAB06 can exi st within menory
1808. [00115] w@&%r?ﬁ?mﬁ&%£oﬂ?%%ﬁhg&ﬁa Y né 9%&%%3%%%%%9e%§a8& one or
S, of course, not p y

nor e enbodi nents. oSsi bl e to describe’ever

concei vabl e conberahinimy Dfct 06 BpRHICArS0o0Icehel Fepaltiogikas of arripyr poses of
descri bing the afgrene ti oned enbodi nents, but qu of ordinary skill in the
art may reCogRIPPBINELR t of MorharcheprAsTiFaCn JHEChRG 2psAthans el s of

vari ous e”’?ﬁé@%%%%a% r@ée‘?veﬂ%%(pelt%astfﬁgfraﬁcﬂnr{% ¥ lrer%égi%n? aﬁ{ &Qé’sggé?mmdi ment s

are intended enprace all such alterations, f t1ons and variations
that fall within the spirit and scope of the appended clains. Furthernore,
to the extent that the(}ggnm"ipcludes" is used in either.the detailed
descriptiofor t method of claim 1, wherein the receiving comprises receiving one or more
grant messages that are independently coded to provide information relating to assigned
resources on respective individual carriers corresponding to an anchor carrier on which

the grant messages were received.

3. The method of claim 1, wherein the receiving comprises receiving a jointly
coded grant message that is coded to provide information relating to assigned resources
on respective carriers corresponding to an anchor carrier on which the grant message

was recetved.

4. The method of claim 3, wherein the determining comprises:

identifying an aggregated resource assignment provided by the jointly coded
grant messages that comprises concatenated assignment information corresponding to a
plurality of carriers; and

determining the set of assigned resources based at least in part on the

concatenated assignment information.



clainms, such termis intended to be inclusive in a manner simlar to the
termconprising” as "conprising” is interpreted when enployed as a

transiti owel2owange7dn a cl ai m CLAIMS What i s clainmed is: pCT/US200910b63568 used in
a wreless comunications systemthat facilitates assigning resources
within a multiple carrier environment32 conprising: identifying a plurality
of carriers in frequency and at |east one anchor carrier anong the
plurality of carriers; identifying respective relationships between
respecti ve sanchdtheeadthioestclamd, seicsein theGaintly @bdec Cghntaagngt dvdnirBed hect
respective anchor carriers; receiving at |east one grant nessage on one or
more anchot©f 8&RSTHdROMARN Hatis CHMAIONGCEPSS ESPeRtive SETGFedis 9 Moss sesnot

respective ﬁ%ﬁ-ﬁiﬁ‘gﬁ; g{nﬁ@rﬁ{ SIIF detid t‘S%Qs%@E’tN%%ah?er&,%e?&ﬁ Yy eg%gg@%\gﬁshggn at

. ki
carriers o e at | east one grant messadge was re
| east i n pand tleprelaerrat idfeasttioone: gpantelyreskdged tiR. préteerrive itfoghaionas ai m 1,

wherein the receivi.ng conprises receivi one or nore grant ssages t hat
are i ndepertishRIoIdBHLH COBARER GUTIORY B ALPESHOFRR AT 455 S BeHd0r BRod

resources Q&pk@fR&GHIN ol REhMIIHAIdE T daBk BarfiRF.r €spondi ng to an anchor
carrier on wﬁlch the grant nessages were received. 3. The nethod of claim

1, wherein the receiving conprises receiving a jointly coded grant nessage

that is coded taq.provide dnf.oryation relati t 0, assi gned resources on
Foapectve toar r(TLP SR el BURET Ry P LR ShbFgnb @ PR RPERSERE ofy ant
message Wasndre€e€h ¥BBrid AutdhigidREfRacR &fucst! (AR Q) prob&k eddntifibe tdeirsit poweng
conpri ses: identif%in an aggregated resource assignnent provided by the
jointly codedtrgfdARL) rdesnaiies. schadulebensriers ddentifpetipneplagystic sxlingdanessheck
infornatioQCR, %gggﬂﬂghng to a plurality of carriers; and determ ning the
set of assi'gned resources based at least in part on the concatenated

assi gnnent information.5. The nethod of claim3, wherein the jointly coded

grant nmessage conprises a set of general information that is.common across
respect i ve ‘car rilgedneihp ‘bfrfzalﬁlrir‘fé}eéel% Eheonsor Jagre sedp PF RGT-CRHIS AN IPN

specific tQ.de&RRA} Lorfprf@oht F MordWet&iucd 41 ARG Arma A O B M Rn and

coding scheme (MCS) data, transmit power control (TPC) information, or a new data

indicator (NDI).

8. The method of claim 7, wherein respective carriers are associated with a
plurality of spatial codewords and the one or more sets of per-carrier information
comprise one or more of MCS data or an NDI for respective spatial codewords

associated with the respective carriers.

9. The method of claim 5, wherein respective sets of per-carrier information are

associated with substantially all carriers in an associated system bandwidth.

10.  The method of claim 5, wherein the set of general information comprises

information relating to respective scheduled carriers.

11.  The method of claim 10, wherein respective sets of per-carrier information are

associated with respective scheduled carriers.



and the pre-carrier information are separately coded and the pre-carrier
information is at | east one of jointly coded across carriers including

i nf or mat iwo 2aBmilgeTeent for the respective carriers or sepanast@dpsisesied for
each carrier. 6. The method of claim5, wherein the set of general
information conprises one or nore of ¥ Hybrid Automatic Repeat Request
(HARQ process identifier, transmt power control (TPC) information,
schedul ed carriers identification, or cyclic redundancy check (CRC

i nformation2. 7. Theendieddettlgil 5 Ifaitiar somphising irdveivingy coidigarationdetagehn®f
per-carrier information respectively conprise one or nore of resource

al | ocat i on '@ APERSFRRY GHICTHHHTINAN %W%ﬁﬁ? %&ﬁﬂhbargd&ﬂ@ﬁewtlmre&?@%e Esfs i t
power cont i o{HEChdri QbR Qbeild #ith RMHAGKE chARECALRL Dok cafficrThe
met hod of gla|n1 , ereln respective carplers are assocl ate mnth a
plurality of spatial codewords and the one or nore sets of per-carrier

i nformation_.co i se on r .noye of . data or an NDI for respectiVv
Spati o coddvor e SatBRfofflaiM]. SHRpeil (ol Seat s i PPRSEHEE coPTRaMiEEnod of
claimbs, wWRenRidforeaRACtive sets of per-carrier information are associated

with substantially all carriers in an associ ated system bandw dth. 10. The
nmet hod of claimb5, wherein the set of general information conprises

information,rel ating.to, r ective scheduled carriers. 11. The net hod of
a0 CTdes e T RACT Rt e G R s comEr S mact at ed
W th respeqbﬁmﬁnﬁgh@ﬂﬁ@@ﬁmﬁaﬁriers.12. The method of claim5, further

conprising receiving configuration data relating to a subset of carriers
Wi thin an associ ated system bandw dt h, wherein respective sets of

per-carrier; < nf i : i i, t Sspective carriers in the
subset of éérri2$§B%%§§“$ﬁ§w%§?ﬁ%ﬁ% Eggﬁ%fﬁg%féﬁﬁérein the at | east one
grant nmessage caneastas puglcbdok cgifgied tof or mati on. 14. The nmethod of claim

1, wherein the at |least ane grant nessage %pnprises downl i nk grant .
Cnformation. 15, A widergss pREHIAL GATFENG ApyACR S at e BRG §1chgr caaticn east
one processor ¢ %ﬁfo‘ng lt'ﬁeeﬂuﬁaﬁ'ty of carriers;
identify respective relationships between respective anchor carriers and
sets of carriers corresponding to the respective anchor carriers;
receive at least one grant message on one or more anchor carriers;
determine a set of assigned resources on respective sets of carriers
corresponding to the one or more anchor carriers on which the at least one grant
message was received based at least in part on the at least one grant message;
and

a memory coupled to the at least one processor.

16.  The wireless communications apparatus of claim 15, wherein the at least one

grant message comprises uplink grant information.

17.  The wireless communications apparatus of claim 15, wherein the at least one

grant message comprises downlink grant information.



identify a plurality of carriers in frequency and at | east one anchor
carrier anong the plurality of carriers; identify respective relationships
bet ween rwepemtiive@anchor carriers and sets of carri ersPcoruse@posdcsg t o
the respective anchor carriers; receive at |east one grant nessage on one
or nore anchor carriers; determne a Xet of assigned resources on
respective sets of carriers corresponding to the one or nore anchor
carriers on which the at | east one grant nessage was recei ved based at

| east in pdRt om tvireledd cdre@siicatives @ppathtuldms agains addudcswithinga @olipleed t o
the at |east one processor. 16. The w rel ess communi cati ons apparatus of
clai m 15, WABKEFRVIEECRE CPBIREFINENe grant message conprises uplink grant
information. 17 i ag ll j : [ erein
the st | east ondBrant HEh R SRy SRR PRI Sk 3 b S ol Fenobiger 2
Wi rel ess ceamgnatahg drplapbgratcasicrhat assi gns resources within a nultiple
carrier environnent, .conpri.sing: nmeans for jdentifying a plurality of
Carriers in freduens{Praiiiing sisnrcrnelafmbips Barvarh Fetaruis PR SHERR i ¢y
of carri er gind RRRBBcAAErs IcHRRPoh YD IHRIBPEEIVENERbAaHRASNI pS bet ween
respective anchor carriers and sets of carriers corresponding to the
respective anchaercapafarireqesyingretdaast bog grapcmesshgmomeond @agerc@nehqgcanmicrayessage
on one or nore anchor carriers; and neans for determ ning a set of assigned
resour ces O respective sets of carriers corresponding to the one or nore
anchor carri ers nganyir@ickifidt a b@a% hssiiRd BEdDEccHBS FRP&IMBSctk 8feired based
at least in part on the at |east one grant nessage. 19. The w rel ess
communi cat iCOHESPAPHAR &2 the ABE OF MPIreRIKBOr GiEeision wiHeh the @blopstioge @smpr i ses
receiving r r S 1 i | ded to

provi de i nPhe R r?%@?@?ﬁ%&%%ﬁ%gﬁﬁgﬁg}%@é %tulre%?ﬁ%%g?{e‘%s%% Pve. i ndi vi dual
carriers corresponding to an anchor carrier on which the grant nessages
were received. 20. The w rel ess communi cati gns . appar tus1%f cl aim 18,

wherein t hd%recdi iYEpless communications apparatus of claim'18, wherein the receiving
comprises receiving one or more grant messages that are independently coded to
provide information relating to assigned resources on respective individual carriers

corresponding to an anchor carrier on which the grant messages were received.

20.  The wireless communications apparatus of claim 18, wherein the receiving
comprises receiving a jointly coded grant message that is coded to provide information
relating to assigned resources on respective carriers corresponding to an anchor carrier

on which the grant message was received.

21.  The wireless communications apparatus of claim 20, wherein the determining
comprises:

identifying an aggregated resource assignment provided by the jointly coded
grant messages that comprises concatenated assignment information corresponding to a
plurality of carriers; and

determining the set of assigned resources based at least in part on the

concatenated assignment information.



conprises receiving a jointly coded grant message that is coded to provide
information relating to assigned resources on respective carriers
correspomaiprgiovad@m anchor carrier on which the grant nessageoosmssscecei ved.
21. The wirel ess communi cati ons apparatus of claim20, wherein the
deternining conprises: identifying amdaggregated resource assi gnment
provided by the jointly coded grant nmessages that conprises concatenated
assignment information corresponding to a plurality of carriers; and

det er m ni n@2t he Betwitdesa ssmgniditatiesippesustdstiin, whasin the jqaty caledt he
concat enat ed assi gnnent information.22, The wreless comuni cations

appar at us &FaN¢ MEPTALO GOMRH RS S8t oTresP Hfprnation dipt &y MM ILAHICHEABYS ses a
set of - genegalond AR it LABLF bt SHITRTOARIRASpEGRPRELLNRCEELTiERS and
one or nore sets of per-carrier informtion specP Ic to respective
carriers, wieranthetdeecigbimdoralationbind thetprowamiedinfdrenapoe acaseparetely cfded mat i on
are separatel¥ coded and the pre-carrier information is at | east qne of

Foi ntly codeiiheeearehinipaion i fieihans HUBMHECPESH e Gimsh nF BAMEne
respecti ve jgRkhitRinSasGignSERAbAIE I Yspe QiR Eafrs 8R&BaGRIY Effed f@eacil Btk T €l ess
communi cati ons apparatus of claim?22, wherein the set of general

i nformati on conprises one or nore of a Hybrid Automatic Repeat Request

(HARQ procgss ident.ifier, transmt power control,,(TPC).informtion

Schedul d carri A i corEhPao R Y prshebincfie o1 el

i nfor mat i ofnfoRdatioht®nirised @fSorGRsFaWAh EBbIaNSutGRMA REpEst REqUEEAIHAREG) WwWher ein
the one or nore sets of per-carrier information respectively conprise one

or nore of Presseudertifir tramitarewenFortrl (T BR) infiyaatian. sshedtrd @odthg schene

(MS) dat agm‘i@i_@&% oﬁ%&’ﬁ&jrrcgﬁhé&'y cill&c(r)g:lfi fiffRbion. or a new data

i ndi cat or ess-conmuni cati ons apparatus of claim 24,
wherein respective carriers are associated with a plurality of spatial

codewords and the one or nore sets of percarrjer information conprise one
or nore of 2RICS leﬁylml%éﬁomunfcal;wme%é@mwé CLaaat%ZaWﬁ%rswé%Pa%ora%%ci at ed

with the T esReEhinGria!ibofihtior Rspetlieel Wb AbRSo AL GRLdBM2 ARALEh US Of
claim 22, erefin respective sets of per-carrier Information are associ ated
wi t h subst ambirahtion, aloduletion ket sodimg shems $M€iatdet, transmit power control (TPC)

information, or a new data indicator (NDI).

25.  The wireless communications apparatus of claim 24, wherein respective carriers
are associated with a plurality of spatial codewords and the one or more sets of per-
carrier information comprise one or more of MCS data or an NDI for respective spatial

codewords associated with the respective carriers.

26.  The wireless communications apparatus of claim 22, wherein respective sets of
per-carrier information are associated with substantially all carriers in an associated

system bandwidth.

27.  The wireless communications apparatus of claim 22, wherein the set of general

information comprises information relating to respective scheduled carriers.

28.  The wireless communications apparatus of claim 27, wherein respective sets of

per-carrier information are associated with respective scheduled carriers.



system bandwi dth. 27. The w rel ess communi cati ons apparatus of claim 22,
wherein the set of general information conprises infornation relating to
respect i weootvaded7ed carriers. 28. The w rel ess comuni eariusa®apisas at us of
claim 27, wherein respective sets of per-carrier information are associ ated
with respective schedul ed carriers. 296 The wirel ess comruni cati ons
apparatus of claim?22, further conprising receiving configuration data
relating to a subset of carriers within an associ ated system bandw dt h,
wher ei n regpect iThe viedl&s @bmprinicadons Spatafs@fthRlimQ2, frthcassomisaiged W t h
respective carriers jn the subset of carriers. 30. The wreless

cormmuni cat i858 B peigurdiogdata rglating &9 2 fybsptalgairisess withinggepsosiptedgyatsm
Tessage COmRRs R, Wk ahaRke LAl BF FBHdATr itbrmd i it hEhERRAGQMIUNI cali ons
apparatus o clalﬁ11§, wherein the at |east one grant nessage conpri ses
downl i nk gresptctivefoarmamt incthe siBRet A caoigput er program product, conprising: a
conput er - readabl e nmedi um conpri sing: code for causing at |east one conputer
to identify a plurality of carriers in frequency and at | east one anchor

carrier amgpg t @R iHIAL cb¥infthieRbhd HpiatGAFR 14 A SCRUSIHAhat le8AShe ONE
conputer to identify respective rel ationshi ps between respective anchor

carri ers arnghnsetessagt comprisasuplislo graas pderdiatignt o t he respective anchor
carriers; code for causing at |east one conputer to receive at |east one
grant nessage on one or nore anchor carriers; and code for causing at |east

one conput g1, t 0 THetEFIRsERoAnERicaBbnAHphARRDIICRIQURCREce thespeedtore sets of
carriers corresponding to the one or nore anchor carriers on which the at

| east one @FHMMONEAES SGAPIEES dow@dink eenbEd@aiion] east in part on the at |east
one grant nessage.33. A nethod used in a wirel ess comruni cati ons system
that facilitates identifying control transm ssions based upon an operating

node, conprBisi ngs cordguniéd prygmagh @oderpdompedingper at i ng node, wherein the
enpl oyed operating node is Eelected fromthe group consisting of a |egacy
mode and an ext érf@BWUirEderdaplsaprdigR SPPYFIAG t he | egacy mode, nonitoring for

control transm ssiong,@lfor causing at least one computer to identify a plurality of carriers in

frequency and at least one anchor carrier among the plurality of carriers;

code for causing at least one computer to identify respective relationships
between respective anchor carriers and sets of carriers corresponding to the
respective anchor carriers;

code for causing at least one computer to receive at least one grant
message on one or more anchor carriers; and

code for causing at least one computer to determine a set of assigned
resources on respective sets of carriers corresponding to the one or more anchor
carriers on which the at least one grant message was received based at least in

part on the at least one grant message.



resources associated with at | east one control region of an anchor carrier
wi thin an associ ated system bandw dt h; and upon identifying the extended
node, norwoaniongod7er control transm ssions on resour cesPagdsetassdosv t h t he
at | east one control region of the anchor carrier and at |east one control
regi on of one or nore additional carri’ers within the associated system
bandwi dt h. 34. The nethod of claim 33, wherein the control region of the
anchor carrier conprises frequency resources |ocated at one or nore edges
of the anch3or cay fcthod uS&d inTheiraeisdwehmiinicdt@insBm waefeilatthieleatdfyingol
region of the one or nore additional carriers conprises frequency resources
| ocat ed at “BRECldranpBiseiops Brssd yPor HEOREEYHI BOEY CAPREEAR bandwi dt h.  36. The

met hod of cl ai m; of i S F i M bt i i to
Fespoct i ve | ooat s aumy e b EnpEOTRObE AR RBASMicht WE PATBIGPelRbBLa 0 ¢
addi t i onal icsuledtel ffor plongrodie nerisisyinp @f & hepaex neddead aoekgenddd . molee net hod of

claim 36, wherein the receiving i nformatian conpri ses. recei.ving one or nore
Syst em | nf or mat PBAN SCBERANG BP by BIRFFT BOHIPRADr SAREPbRATEISITRG™ o t he

respective $Qaall AR8cibRRd WitH eA8Y o confB] £Q1hI(Plan hREHP Raieler (itGinoRe or nore
additional carriers. 38. The nethod of clarm 36, wherein the receiving

i nf or mat i onssvempad yetsnrlwadividthigandedi cat ed signaling relating to the
he. one or nore

respective |l ocations, ip.freguen of the contr.ol .reqgion of t
hdrtronar car e salnGREREEREN A b sANLEEE GrBLRR BhahESiBTEh °F eghon
of the one rgouftel essacidictiivamathe aelhdt ©hs c&itiI] BdSorPof the GhENdE ¥arkiopRidyd 1@st t er n.
40. A wirel ess conmuni cati ons apparatus, conprising: at |east one processor
conf i gur ed one contgd fegion obenccarpnasy addivpesl geirisss wiskia thewrsp@ntad syécrenpl oyed
operating Egggwhalselected fromthe group consisting of a | egacy node and
an extende nnd%;'upon identify the | egacy node, nonitoring for control
transm ssions on resources associated with at | east one control region of
an anchor carrier mﬁthkp , , , ,

34.  The method of claim 33, wherein the control region of the anchor carrier

comprises frequency resources located at one or more edges of the anchor carrier.

35.  The method of claim 33, wherein the control region of the one or more
additional carriers comprises frequency resources located at one or more edges of the

associated system bandwidth.

36.  The method of claim 33, further comprising receiving information relating to
respective locations in frequency of the control region of the one or more additional

carriers upon identifying the extended mode.

37.  The method of claim 36, wherein the receiving information comprises receiving
one or more System Information Blocks (SIBs) comprising information relating to the
respective locations in frequency of the control region of the one or more additional

carriers.

38.  The method of claim 36, wherein the receiving information comprises receiving
dedicated signaling relating to the respective locations in frequency of the control region

of the one or more additional carriers.



an associ ated system bandwi dt h; upon identify the extended node, nonitoring
for control transm ssions on resources associated with the at |east one
control rwgi2orv/mp67vhe anchor carrier and at | east one ceontrruskomwesiseh of one
or nore additional carriers within the associ ated system bandw dth; and a
menory coupled to the at |east one pri¥cessor. 41. The wirel ess

communi cati ons apparatus of claim40, further conprising at |east one
processor configured to receive information relating to respective

| ocati ons i39. f r dheemngoddf ddim 330 Rthedin thegoatiolatgibhef drenelor M€ addi ti onal
carriers upaon identifying the extended node.42. A wirel ess comruni cations
appar at us PASHIONYCATTITS FBPIOBNE FSIUEH ARPRIBE PHIFEN-based upon an oper ati ng
node, conprising: neans for identifying an enpl oyed operating node, wherein
t he enpl oyed operating node is selected fromthe group consisting of a

| egacy noddland Aawireksecuhedunodens apparstuf,aomppieingi dent i fyi ng t he | egacy
node, nonitori n% {or contr ol trgﬂsn’i ssions on resources associated with at

| east one cont r &f CPEGPERTULSQRCAHIENEY Carrier within an associ ated system
bandwi dt h; and nmeans ;i QfifURPEmpRGES bhratiy hb&, RrrRMIA eﬂgf#@edré?efahﬁgl ng for
control transm ssions on resourcés associated with the at I'east one control
regi on of the amadsris sd¢atédeiromrible goup eansistogel edegacymodegindan ofteaded or nore
additional carriers. wthin the associ ated system bandw dth. 43. The

wirel ess com*runinéoé{%'r ons apparatus of claim42, further conprising means for
receiving informati onppRlidhiifioht oega?sm@a&,irﬂ@lﬂo@i@gtf&cumrbmiﬂsﬁﬁumymof the
control region of the one or nore additional carriers upon identifying the
ext ended node. 4gourpe asgpeiaicd 34 thed denshonconapkregiopHf b ascher cerigr withm
wherein the Comah%gsorcfflgédosgstgélﬁa 8wPRf or nore additional carriers _errp! oys a
frequency hoppi ng pattern: . conput er program product, conprising: a
conput er - r eadabl e nedipoimdzatiprths exghdgiatdedd, afonttatisg fug cahtrél@astmBrienconput er
to identify an enpl oyed operating

on resources associated with the at least one control region of the anchor carrier
and at least one control region of one or more additional carriers within the
associated system bandwidth; and

a memory coupled to the at least one processor.

41.  The wireless communications apparatus of claim 40, further comprising at least
one processor configured to receive information relating to respective locations in
frequency of the control region of the one or more additional carriers upon identifying

the extended mode.



node, wherein the enpl oyed operating node is selected fromthe group
consisting of a | egacy node and an extended node; code for causing at | east
one conpuwenotowiggen identify the | egacy node, nonitori RGTUSL00OORISED]
transm ssi ons on resources associated with at | east one control region of
an anchor carrier within an associ at et system bandwi dth; and code for
causing at | east one conputer to upon identify the extended node,
nonitoring for control transm ssions on resources associated with the at

| east one cant r o\ wire@kOtonrhuiibstichs appdrat@sthat licnafich @htrbE@aismiyseons dagadol
region of one or nore additional carriers within the associ ated system
bandwi dt h. #4800 AN ARSTARE MeEY CPMPESET el ess conmuni cati ons syst em t hat

fact |1tates compahealiaGubARE LALmpl0l FRLLAR, FBl WA (BELGIGAL Lo Lo a

user equi pnent , conprisi Iguring an anchor carrier at a

pr edet er m ppdrafing qudn cy/sctcategerom thei groep systseng bbmthgaclt modoandwl exdendad
contr ol regli?‘Po(%]‘ detectable to respective user equipnent units (UES)
operating i >l egacy node and respective UEs operating in an extended

node; and confi gah§&hrabhoh ﬁﬁ%ﬁfﬁ@m@@a&j{ aoak, MakildrRl 8t cdngidpect i ve
non-overl appi ng frequency rangés within the system bandw dth to include

respect i ve tosmissibny eyicong cebetsestiad with ot 10Es opp eprttal megipmot dreanshorended node
but transparent t.t . UES o??'erta%i ngei t(pe Ieg{g y nmode. 47. The met hod of

cl ai m 46, \Xﬁlér]reéi"vﬁ?ll%aél TN GhPYS éng?‘fl Wrds (garri er conprises configuring
the control regingan9fortupen arRahBinLhE kRhddPmOES widhiterigg &r dorfrél f r equency
ranges associated with one or nore edges of the anchor carrier. 48. The

met hod of dreasTisEeNs Qhseiracs areoctaser Wihthany least oncpontrehisgiwadif theomwshorcar ri er
conpri ses %quielr g4 4N 8ast Sﬁéago%ttrlol/?eggo%ncgfro?lle 0% GO Q&dit%nali Qﬁri@lts lelﬁﬁﬁ fheone
additional carrier to oCCupy one~or nore Trequency ranges associated with
one or nor esedges] Whtetnhangdywsdtem bandwi dt h. 49. The net hod of cl ai m 48,
further conprising transmtting information relating to frequency ranges

occupi ed by respective control regions within the at | east one additional

carrier toygne gfye %f&esy%mﬁﬂﬁ{c%ﬁ-bﬁbgaﬂpgragﬁ%f %i%tirﬁq(é?ﬂlrm@p@omprising means

for receiving information relating to respective locations in frequency of the control

region of the one or more additional carriers upon identifying the extended mode.

44.  The wireless communications apparatus of claim 42, wherein the control region

of the one or more additional carriers employs a frequency hopping pattern.

45. A computer program product, comprising;:

a computer-readable medium comprising:

code for causing at least one computer to identify an employed operating
mode, wherein the employed operating mode is selected from the group
consisting of a legacy mode and an extended mode;

code for causing at least one computer to upon identify the legacy mode,
monitoring for control transmissions on resources associated with at least one
control region of an anchor carrier within an associated system bandwidth; and

code for causing at least one computer to upon identify the extended
mode, monitoring for control transmissions on resources associated with the at
least one control region of the anchor carrier and at least one control region of

one or more additional carriers within the associated system bandwidth.



50. The nethod of claim49, wherein the transmtting conprises transmtting
the information within one or nore System Infornmation Bl ocks (SIBs). 51.
The net hosloahioadigé7n 49, wherein the transmitting conpri PEI/USR@IDHRISHE I Ng t he
information via dedicated signaling to respective UEs operating in the

ext ended node.52. The method of clai M6, wherein the configuring at |east
one additional carrier conprises respective control regions of the at | east
one additional carrier to utilize a frequency hopping pattern. 53. A

W rel ess canuniAakihoduisappar wireisss amiini&dtiogs satenh das facingepr ocessor
configured to: configure an anchor carrier at a predeterm ned frequency
range wi t hiCARMAENCA{IBECOMF W aTRation fPhtQfemareCamisrdio & &r Wlléf@?féé&%l eto
respective Yserisggui pment units (UEs) operating in a | egacy node and
respective UEs opérating in an extended node; configure at |east one
addi ti onal car ricenfigtringempachainocarrivoat oyedetappinad) freqenae royge vathges wi t hi n

t he systenlbandmfd h.to Ln@jage res ectivg co%ﬁrol re%Lons detectable to
UEs oper at SHYCPRAEGRIdEL A Ao iteien deieqiehie it FepRFCUES USh ETUPTAY i n t he

| egacy ”Ddeﬁ§09E®(ﬁ@ﬁﬁhﬁh?@ﬂ%h%ﬂnb&a&ﬂﬁpﬁ&mh@?@EsQﬁ&a@ﬁ%ﬁﬁﬁﬁﬁ&mdéf; The
W rel ess communi cations apparatus of claimb53, wherein the configuring an
anchor car miasle; ewhpri ses configuring the control region of the anchor

carrier to occup ne. or re fr ency. ranges associated with one or nore
edges of the anehBPeRifid: SrEe fdoRd ool AR RE S PR ligptieat us ¢ hat
communi cat gfeqaeityrgek MMk isPftem GARBLIdsH dihcliBERSpdclie 66Mfdl BipioRg an

. : PecH) .
anchor carrier at a[Predeternlned freguency range wthin a system bandw dth

t o i ncl ude dgtesghlerte Ubksapiewsiing ét dercaisnded modebydeanprasenide HEs gueighaatn uni t s
(UEs) oper%%gﬁgm%ﬂﬂgmgegacy node and respective UEs operating in an

ext ended node; ~a neans for configuring at |east one additional carrier at
respective nonoverl appi ng frequency ranges within the system bandw dth to

i ncl ude respective cont é? regions detectabl.e to UEs operating in the

ext ended mé‘ﬁe bdthereibrg el dHm 46 1y P canfigy et anehgTegisy cRpgEses

configuring the control region of the anchor carrier to occupy one or more frequency

ranges associated with one or more edges of the anchor carrier.

48.  The method of claim 46, wherein the configuring at least one additional carrier
comprises configuring respective control regions of the at least one additional carrier to
occupy one or more frequency ranges associated with one or more edges of the system

bandwidth.

49.  The method of claim 48, further comprising transmitting information relating to
frequency ranges occupied by respective control regions within the at least one

additional carrier to one or more UEs operating in the extended mode.

50.  The method of claim 49, wherein the transmitting comprises transmitting the

information within one or more System Information Blocks (SIBs).

51.  The method of claim 49, wherein the transmitting comprises transmitting the

information via dedicated signaling to respective UEs operating in the extended mode.



56. The wirel ess comruni cati ons apparatus of claim55, wherein the
configuring an anchor carrier conprises configuring the control region of
t he anchowocarwiigé79t 0 occupy one or nore frequency rangesTass@oioaisesl Wit h
one or nore edges of the anchor carrier. 57. The w rel ess conmuni cations
apparatus of claim55, wherein the colfiguring at |east one additional
carrier conprises configuring respective control regions of the at | east
one additional carrier to occupy one or nore frequency ranges associ ated
W th one ors2nor €hea@ekoddf ddim 4y sthersibtirdohfiflring>8 leabt @endditdhalyaggsram
product, conprising: a. conputer-readabl e nedi um conprising: code for

causi ng at ‘PEREPCSIRWCEBYRANEP! feglony ﬁ? ﬁv@@ﬁ gashpng aepigena garrics fo wilizg a
predeterniqﬁ:u&{gqggﬁﬁ%pgggge Wi thin a system bandwi dth to include a
control region 5 tectable to respective user equipnent units (UES)
operating in a | egacy node and respective UEs operating in an extended
mode; and %Bde for.causing at. | east one conputer to configure at |east one
addi ti onal “Car r ‘eSS HRICAONS BRRGYHP| QBIPTAYEE r equency ranges wit hin
t he systen1bandw&g%g(hgyhﬁgkgg@nﬁgﬁaggbive control regions detectable to

UEs operating in the extended node but transparent to UEs operating in the
| egacy node. configure an anchor carrier at a predetermined frequency range within a

system bandwidth to include a control region detectable to respective user
equipment units (UEs) operating in a legacy mode and respective UEs operating
in an extended mode;

configure at least one additional carrier at respective non-overlapping
frequency ranges within the system bandwidth to include respective control
regions detectable to UEs operating in the extended mode but transparent to UEs
operating in the legacy mode; and

a memory coupled to the at least one processor.

54.  The wireless communications apparatus of claim 53, wherein the configuring an
anchor carrier comprises configuring the control region of the anchor carrier to occupy

one or more frequency ranges associated with one or more edges of the anchor carrier.
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55. A wireless communications apparatus that communicates control information,
comprising:

means for configuring an anchor carrier at a predetermined frequency range
within a system bandwidth to include a control region detectable to respective user
equipment units (UEs) operating in a legacy mode and respective UEs operating in an
extended mode; and

means for configuring at least one additional carrier at respective non-
overlapping frequency ranges within the system bandwidth to include respective control
regions detectable to UEs operating in the extended mode but transparent to UEs

operating in the legacy mode.

56.  The wireless communications apparatus of claim 55, wherein the configuring an
anchor carrier comprises configuring the control region of the anchor carrier to occupy

one or more frequency ranges associated with one or more edges of the anchor carrier.

57.  The wireless communications apparatus of claim 55, wherein the configuring at
least one additional carrier comprises configuring respective control regions of the at
least one additional carrier to occupy one or more frequency ranges associated with one

or more edges of the system bandwidth.

58. A computer program product, comprising;:

a computer-readable medium comprising:

code for causing at least one computer to configure an anchor carrier at a
predetermined frequency range within a system bandwidth to include a control
region detectable to respective user equipment units (UEs) operating in a legacy
mode and respective UEs operating in an extended mode; and

code for causing at least one computer to configure at least one
additional carrier at respective non-overlapping frequency ranges within the
system bandwidth to include respective control regions detectable to UEs
operating in the extended mode but transparent to UESs operating in the legacy

mode.



