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[ 0001] The present application clains priority to provisional U S

Appl i cat iwo 28@rissd46No. 61/ 076, 366, entitl ed "FLEXI BLE MBCTISARRIOER2S
COMVUNI CATI ON SYSTEM " filed June 27, 2008, assigned to the assignee hereof
and incorporated herein by reference. BACKGROUND |. Field [0002] The
present disclosure relates generally to communi cation, and nore
specifically to techniques for comunicdting in a wirel ess comuni cation

network. 1. BanNeEREERENCEORITIVABORSE Y HANSMIFTING ONCAWECGNS, € Wi dely
depl oyed to provide various CO%W@Q%B%I&QEE@EL such as voli ce, video,
ast,

packet data, nessagi ng, broadc et’c. ese W rel ess networks nmay be

mul ti pl e-access networks capabl e of supporting nultiple users by sharing
the avail abl e network resources. Exanples of such nultipleaccess networks
i ncl ude Code Division Miultiple Access (CDVA) networks, Time Division

Mul tiple Access (TDVA) networks, Frequency Division Miltiple Access (FDWVA)
net wor ks, Or {098Yonail heprasnt wpbstipn gt iesty wmaovsiiongl E-Scapplicetonrpyval

(SC- FDVR)  nefyor ki5976[38004dntifleM 18l 1SS EOMMIUNITGEARRIERNCEWRINFURBYA TIRN Ude a
nunber of base stations that can support communi cation for a nunber of user
equi prent s ( UESTEMA fiuldl frg 22 olBiristiated toihelasagiga Serceftaad inparperagedt igecigiownl i nk
and uplink. ghecdgwolink (or forward Iink) refers to the comunication Iink
fromthe base station to the UE, and the uplink (or reverse link) refers to
the communication link fromthe UE to the base station. [0005] A base

station may transmt data and conty Qb jon on the downlink to a UE
and/ or may receive data and contrm‘#ﬁr‘g{{%@yn on the uplink fromthe UE.
On the downl {nk, gefyr @ansm ssion fromthe base station nmay observe

interference due to transnmissions from nei ghbor base stations. On the
uplink, a trH88Hi ssiTbn pigsorh theoWre melgten hevaerelly itot eomfreyneqagien,demsl mepre

transm ssi ong, M\ NERllES dGIMLEARING Wikdisl NSNGLANROK nhRSS, Stati ons.
e interference nay degrade perfornance on bo e downl1 nk and uplink.

II. Background

[0003] Wireless communication networks are widely deployed to provide various
communication content such as voice, video, packet data, messaging, broadcast, etc.

These wireless networks may be multiple-access networks capable of supporting
multiple users by sharing the available network resources. Examples of such multiple-

access networks include Code Division Multiple Access (CDMA) networks, Time
Division Multiple Access (TDMA) networks, Frequency Division Multiple Access
(FDMA) networks, Orthogonal FDMA (OFDMA) networks, and Single-Carrier FDMA
(SC-FDMA) networks.

[0004] A wireless communication network may include a number of base stations

that can support communication for a number of user equipments (UEs). A UE may
communicate with a base station via the downlink and uplink. The downlink (or
forward link) refers to the communication link from the base station to the UE, and the

uplink (or reverse link) refers to the communication link from the UE to the base station.

[0005] A base station may transmit data and control information on the downlink to

a UE and/or may receive data and control information on the uplink from the UE. On

the downlink, a transmission from the base station may observe interference due to
transmissions from neighbor base stations. On the uplink, a transmission from the UE

may observe interference due to transmissions from other UEs communicating with the



SUMVARY [ 0006] Techni ques for comrunicating on nultiple carriers in a

W rel ess communi cati on network are described herein. A carrier may be a
range of woeqeersgsses t hat may be used for conmuni cati onpamasewy/obss2sef i ned
by a particular center frequency and a particular bandwi dth. A carrier may
be separated from an adjacent carrier by a guard band and may al so have
other attributes, as described below The nultiple carriers may be used to
support conmuni cation in dom nant interflerence scenarios, which are
scenarios in which high interference may be observed frominterfering base
stations and/or interfering UEs. [0007] In an aspect, different transmt
power | evel sneighbobdaseseddtidmr dhé fistedaen@amay edegratlo perfoingate onnbeh ftee ence
and achi eve gooq.ggve%alll performance. In one design, a first base station
may be assi gReH BRE"GPPMEr e carriers among multiple carriers available for
comuni cation. A second base station may be assigned one or nore carriers

not assigned to the first base stat] The first base station may

comuni cat e on each assi gned carrl e MMIAR‘fst (e.g., full) transmt power
| evel . The f basg..§ aﬁggd L Cal en@RipRac sl gned.gaLrier at
a second trawgﬁn&]t po{g/\?erfqlaeve may bgﬁl 31\%6 i?et h%g%?ﬁel fi rg)f1 te%ansmt

power |evel ¢ommoudetion octwetkwe dﬁsqtlberdflmr@mcé doier h@y@e@an@ebﬁs“@q@&tnam on. The

fi st and sehandbage Sk NR.RE| 800 0. 6 LERLAN, RoNEA.FhangRs . For

exanpl e, the irst base s -on may ower ereas
t he second bﬁweMyaﬁridompatr&yuld:rebaadslvaerApmmr sk mpaltatedrfrormlan \adyaeenv/er sa.

The first and second at.i ons S ort di.fferent

T ot nti onr SBGIRY ek Badd oGP ATE Haf 3R RHBBRE, 8 be Tty bt ppor
unrestrict edmakips saribreress bé fmeecseﬁmOba@ﬁammamtlan 1ﬁralysmsuptpﬁnetrfer@sé ricted
access, oOr vice vers Comuni cati.on .0 e carriers

|
ot eq askciguio: BRiEhoBF camariBoAgT o hiaf bR mee el T i rat i on

may be sent pierRrifebdsgRatiad aﬁ@zblrm@ffeltnoglsgpport communi cation on at | east
one ot her carrler Astatlond%% ., a base stz nor a U om‘rumcate
1}

on the at | eld997lonelcap RiRset St BATSHH RANYFT eXeChafige b(eeusg21 f%éﬁ

recei ve) congdrRlrs lovhRighR i@ fer&Re biEaHRSE gm&@raﬂ%ffbﬁ{an$@rInTOH@demgn a
comuni cation on the at |east one carrier. The control infornmation nay

conpri se schBBuPIHEARDSOOFEERIIPRABINSTC CRIATTEIONg iRl goarirys dvatigic ( cq )
i nformati on, fRckReWhRAABTEN kedAFKhsel BiRH TR R assiBA&H onkNf HABLESikrs not

informati on may be sent with a higher transmt power
assigned to the first base station. The first base station may communicate on each

assigned carrier at a first (e.g., full) transmit power level. The first base station may
communicate on each unassigned carrier at a second transmit power level, which may
be lower than the first transmit power level in order to reduce interference to the second
base station. The first and second base stations may belong in different power classes.
For example, the first base station may be a high-power base station whereas the second
base station may be a lower-power base station, or vice versa. The first and second base
stations may also support different association/access types. For example, the first base
station may support unrestricted access whereas the second base station may support
restricted access, or vice versa. Communication on the multiple carriers may be
supported as described below.

[0008] In another aspect, control information may be sent on a designated carrier to
support communication on at least one other carrier. A station (e.g., a base station or a
UE) may communicate on the at least one carrier. The station may exchange (¢.g., send
or receive) control information on the designated carrier for the communication on the

at least one carrier. The control information may comprise scheduling grants or



| evel on the designated carrier, which may inprove reliability. [0009] In
yet anot her aspect, auto-configuration may be perfornmed to select a

sui t abl e wanneserssf4er conmuni cation. A station (e.g., a lpavassaoausyns or a
UE) may determine a netric for each of nmultiple carriers available for
comuni cation. The netric may conprise at | east one paraneter other than
signal strength, e.g., received signal quality, pathloss, etc. The station
may select a carrier for communication from anong the nultiple carriers
based on the netric for each carrier. The station may then communi cate on
the selected carrier. In one design, both data and control information may
be exchangedas@'gmyems scﬂranned)rqualétyeihd/ieadc)r m(@I) timﬁermioe,cacécdowhdgdnmnt (AﬁKzanot her
desi gn, contra for ed carri er, and

b e
ot ey be. BRERARYES ! R s L PR GIERRT Pedod e RERET RN mEkheEr
[0010] In yelvenatiatesigspatdaria, \bla'slemjz mﬁprm raEapilby. oadcast bar information
indicatingtpﬁﬁtat s of crrlers The se statlont?ma%/{ ﬁi eba
i nformation f8P%leacH ¥&ir #1OHIT BRECH VY §Watl‘fnnglaﬁa fosp e‘Fto"F' each
carrier may &dble adafricmtei b@ﬁmtulﬁazttmhheAcSaMdne(re d.,Sa Ibaer @stiohr &M uﬂg mhy

anot her desi the bar .information n rier may. indicate that
the carrior NECTHBRS b o Grach of mlléttp %é%mgrﬁ @éﬂ%@r.cgmﬁawém oﬁla second

set of UEs. dbgichady tdHipikeat 108 dnepafarhr GRCF tfh s?ﬂﬂ alehShCOBPidcER Ot her
information that may be used to control access and conmuni cation on the

carrier. Thesigdguaitwatnathipesiesfc: bF bratietiesmphelasht CHHEOIREPNHHNEHIONHEM whi ch

may use the Bagnd Ml afuimid @a'i‘nér?ba{l@& @ﬁ {Heﬂﬁetﬁ&%%échtéarﬁeli‘eTH@§t§t1o?1t1ﬁ£3l @B, [0011]
Vari ous aspects and features of di scl osure are described in further

detail bel omponsmmEqratmsthmsﬁW@\m@IerrrIIE opRAAIZNGOth date 2pd Fergol Infermsiign a
wirel ess COHHH? 'bg %%éhgﬂ%eiaqgé%g&t OL'Q&%IS’Y]:%)F\!’lg;thezseﬁbt%%a@lelc afy én%’fhe? S t ure for

a single carrier. : 3A an B show carrier structures fof
mul ti pl e caredngok infpEuish HYCGhe £xehogel vpethatscloptedreatrign owlr ditermaybhe a macr o

base. stat} oncANdl ORELHI AN-RRCHNS Mot WRERLIKS! S by 2 pico or fento base

station. [00 shows conmuni cation on nultiple downlink and uplink
carriers. [ OOMPLIOJFI GB yét anazthe?f sipott, & pasaceatsonamt@yahroathar haru smformation

respectivel yind}ccgtling t%nn}ép q'tciar%rc]ers(.) nThrE:utl)a{[scie Qtlate oncran%}I; Ideet'érsmlrt?é/ bar 1n{a0§ne1at§otn olr on.

each carrier. In one design, the bar information for each carrier may indicate whether
that the carrier is barred from use. In another design, the bar information for a given
carrier may indicate that the carrier is not barred for a first set of UEs and is barred for a
second set of UEs. The bar information for each carrier may also comprise other
information that may be used to control access and communication on the carrier. The
base station may broadcast the bar information to UEs, which may use the bar
information to determine access to the base station.

[0011] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 shows a wireless communication network.

[0013] FIG. 2 shows a carrier structure for a single carrier.

[0014] FIGS. 3A and 3B show carrier structures for multiple carriers.

[0015] FIG. 4 shows operation on two carriers by a macro base station and
operation on one of two carriers by a pico or femto base station.

[0016] FIG. 5 shows communication on multiple downlink and uplink carriers.



[0018] FIGS. 8 and 9 show a process and an apparatus, respectively, for
conmmuni cation on an assigned carrier by a base station. [0019] FIGS. 10 and
11 show awpromessss4and an apparat us, respectively, for ceowmusc@oisTes by a
UE. [0020] FIGS. 12 and 13 show a process and an apparatus, respectively,
for communication on nmultiple carriers with control information sent on a
single carrier. [0021] FIGS. 14 and 15 show a process and an appar at us,
respectively, for conmunication on a carkier selected with
auto-configuration. [0022] FIGS. 16 and 17 show a process and an appar at us,
respectively, for broadcasting bar information by a base station. [0023]

FI G 18 showl0&7]bl oEKGSi @gamdm7ofhoey lapeocstsatind rananghagatidi. redpedidelyl-Clor

DESCRI PTI C]\lnéﬂ(aomgé '[.he tecnni ues described. herein may be used for various
wirel ess contURTRAFAISH OREEIBICE TN S CBE™ TDVMA, FDVA, OFDVA, SC- FDMVA
and ot her nefodnglks. FIIR & ednds 9" sletwwar lprocadsd afids yaat epparaunse rofpeetivelys efldr

i nt erchangeably. A CDVA net work, may | enent. a radi o technol ogy such as
Uni ver sal TefQUEayHeagrn el af Fsﬁﬁ%de?gy?bf%?ﬁe SBdA%2000, etc. UTRA i ncl udes

W deband CDVBO{MCOVAGaNID ahder viasw anpocet udVin appiimd)0Qspeotrels fob- 2000,

| S-95 and |1 S-856 standards. A TDVA network may inplenent a radi o technol ogy
such as G obSMEyueaiag PH7 Ulbbi | e Conmuni cations (GSM). An OFDMA network may

i npl ement  a 0dge10 t ERINIOI0@Nd SIBChhAS aEYRLNE andTRA abBrMiIRARspekliteya fvbbi | e
Broadband (UMB), | EEE 802.1 1 (W- Fi), |EEE 802.16 (W MAX), |EEE 802. 20,

FI ash- OFDM r JomiBycation RAMaHipreaprsaw s eonga} infosmatign spatronA) singhsaresr.
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LTE- Advanced (LTE-A) are new rel eases of UMIS that use EUTRA RA, E- UTRA,

UMTS, LTE, LTEnpukHepiionGens seracidelveted al apta-caplegviations from an or gani zati on
named "3rd at i a [ ' . : 0 : are
Sﬁvg%] I PG f {d R4 SH Phdwr gl%fcess(e?hgaﬁ) apggﬂﬁsée%garea i g’r;]"\@r

described i ocurments from an organi zation nanmed
Par t ner shi p Proejcegingdar in@@RERIN byBHrse sdloni ques descri bed herein nmay be used

for the w reLOP(ﬁ negﬁgqgﬁ%&&g&d{lg&a&%ﬁﬁpp%égggtg@onr%gtai[%led above as well as

ot her wi rel essnet wor ol'ogiées. For clarity, certain aspects
of the techniques are descri bed below for LTE, and LTE term nology is used

in much of the description DETAILED DESCRIPTION
[0024] The techniques described herein may be used for various wireless
communication networks such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other networks. The terms “network” and “system” are often used interchangeably. A
CDMA network may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. ¢dma2000 covers IS-2000, IS-95 and IS-856 standards. A
TDMA network may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA network may implement a radio technology
such as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-
F1), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc. UTRA and E-UTRA
are part of Universal Mobile Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) and LTE-Advanced (LTE-A) are new releases of UMTS that use E-
UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A and GSM are described in documents
from an organization named “3rd Generation Partnership Project” (3GPP). ¢dma2000
and UMB are described in documents from an organization named “3rd Generation
Partnership Project 2” (3GPP2). The techniques described herein may be used for the

wireless networks and radio technologies mentioned above as well as other wireless



bel ow. [0025] FIG 1 shows a wireless conmunication network 100, which may
be an LTE network or sonme other network. Wreless network 100 may include a
nunber ofwevolwissssblode Bs (eNBs) 110 and ot her networ k eorius2@o/049525 eNB may
be a station that conmunicates with the UEs and nmay al so be referred to as
a base station, a Node B, an access point, etc. Each eNB 110 may provide

communi cati on coverage for a particular geographic area. In 3GPP, the term

"cell" can refer to a coverage area of &n eNB and/or an eNB subsystem
serving this coverage area, depending on the context in which the termis
used. [0026] An eNB nmay provi de comruni cati on coverage for a macro cell, a

pi co cell, andtentke anélrhdio acviihadogiet h&pr thpeys cer[airced;ﬁects Afrbe Itemhm:iqdlds aray cover
a relatively,lar ar Qe Severaly Ki n radi us) and
ey a1 ow unfSEIRA PERVRRREEE YRt Sl GRS hE SRR OIR kiRt o5 cor'

may cover a b&batively small geographic area and may allow unrestricted

access by UEs with e subsc tion. A.fento I cover

el ativoly sTEH geBEShious A Pasleh Booginicaor i ki Ohag e PV 6l T8 ot ed

access by UEgethak 610scuksS 0thbihdt@rkW tirdide nfetemlo 10@Irﬂlay(ﬁc1gde aUh_;Snbiefl oft O osed
users in the eNB for a

Subscri ber G o p CSG), UEs f

macro cel | wé(ﬂo(slﬁéﬁr(@@s@d?%ndaot ePWOélf\Bm% ém@?al?ayat>eﬁl @R o may be
referred to @&nrﬁurﬁéa@@, vEaliBhe OEs @MBmbPhIs@bE RIrRJIGEhd a BRY stafod, @fJiE BJak 0 as a
femo eNB or a hone eNB. In the exanple shown in FIG 1, eNBs 110a, 110b

and 110c may2dsesSmaEt.cteNBsh B R dry reevidescopppypication govaige f@agarticular

respectivel yge rg?M%h1'E@‘ea”ﬁy3@l@ %egbﬁp“c%thdchEfeﬁtopa' &)Qerg a{rea]&%ﬁ <N8MNBg/oHOy and
HOz may be fénto eNBs or honme eNBs for fenmto cells 102y and 102z,

respect i vel yan ANBsNBYHER ssOpjsohis woneragy aray | depepiding(ca. e conteit d Jvhish| the |

[0027] Wrel t%ﬁﬁm’\ﬁfﬂ‘mk 100 may also include relay stations, e.g., a relay
station 11O. Arelay station is a station that receives a transm ssi on of
data and/or BOR@r inheNFamoprofide mvamunipgionsanratedbi omagre.cgll, 2 pigo eB or a

UE) and send§ g%l?ttgrc%P%ﬂ&&' &E%E%& he c%ﬁt %%%o%ﬁn%ta‘g covddfy OJeTE%élgrfar o a

downstream s tation may be a UE
t hat rel ays geogrnphicssiadng., $e®erablt1lwretddﬁs raddny) ehdmpas il wmestrayedadcsos be

lr)gf gr ng‘oégngis w1tn é?r%r &ulﬁsfﬁr apt%on nA |p¥dc?es élﬁég[coverr a relvgve?y Satl grel:gérap 1ck ar:cle'a? 0 may

ous
and may allow unrestricted access by UEs with service subscription. A femto cell may

cover a relatively small geographic area (e.g., a home) and may allow restricted access
by UEs having association with the femto cell (e.g., UEs in a Closed Subscriber Group
(CSG), UEs for users in the home, etc.). An eNB for a macro cell may be referred to as
a macro eNB. An eNB for a pico cell may be referred to as a pico eNB. An eNB for a
femto cell may be referred to as a femto eNB or a home eNB. In the example shown in
FIG. 1, eNBs 110a, 110b and 110c may be macro eNBs for macro cells 102a, 102b and
102¢, respectively. eNB 110x may be a pico eNB for a pico cell 102x. ¢NBs 110y and
110z may be femto eNBs or home eNBs for femto cells 102y and 102z, respectively.
An eNB may support one or multiple (e.g., three) cells.

[0027] Wireless network 100 may also include relay stations, e.g., a relay station
110r. A relay station is a station that receives a transmission of data and/or other
information from an upstream station (e.g., an eNB or a UE) and sends a transmission of
the data and/or other information to a downstream station (e.g., a UE or an eNB). A
relay station may also be a UE that relays transmissions for other UEs. A relay station
may also be referred to as a relay eNB, a relay, etc.

[0028] Wireless network 100 may be a homogeneous network that includes eNBs of

one type, e.g., only macro eNBs, or only femto eNBs. Wireless network 100 may also



one type, e.g., only macro eNBs, or only fenmto eNBs. Wreless network 100
may al sobe a het erogeneous network that includes eNBs of different types,
e.g., hacwo 2eidBsss4pi co eNBs, fenmto eNBs, relays, etc. TireTdiskdosnestestypes
of eNBs may have different transmt power |levels, different coverage areas,
and different inpact on interference in wreless network 100. For exanpl e,
macro eNBs may have a high transmt power |evel (e.g., 20 Watts) whereas
pico eNBs, fento eNBs, and relays may hd&ve a |lower transmt power |evel
(e.g., 1 watt). The techni ques described herein may be used for both
honbgeneous and het er ogeneous networ ks. The techni ques nmay be used for

di fferent types horoghiBsuandwped tytsinclp@B2NBsWirdffasg tpetswopgk nbod eBs, suppor t

synchronous or asynchron operatio For. synchrona oper.at i t he eNBs
oy have.s: ntERERPRRER P dREhn ey RS SRR AT SNPs AP dRh Arl® rmy be
appr oxi mat el gahitgredr ienelt,i differeft@ovasgenaius oadusifaperiapacdon iitbderalBsn may
have different frane tim and transm ssions fromdifferent eNBs y not
be i gned i Helemaeeis T s timte FEE MRS A tily T BETh BRE O bt h
synchronous @id 2sWaed) OBRUSpIEPENBY, ifefito eNBR3MI rélayierhdolidie @S dratahhit 130 may
couple to a set of eN n ovi de coordjnation and contr for these

Bs and may_pr I
eNBs. Net erOV&%r}?Ye§|<?-%r 11‘§Gtt}ra§7rg"c6?‘?ﬁ’ﬂ‘ﬂi“2§a cacrifed heerpaay 16 w%?%{ i khaul .

eNBs 110 mayn@hsRn&REmbNh&abLenbbilshefNakaNPhd@Ehnificd may bk disdll fof iFEFen®r
wi reline backhaul . [0031] UEs 120 may be di spersed throughout wreless

net wor k 100, YAAPTENSs auEelyy be stationary or nobile. A UE nay al so be

referred to fR@ teWhNR! netR o Ea drP8mcofHRIE hyREIrokls bperiicht at i on,
etc. A UE maﬁﬁ,bz1 a celel ul geft [OJhone, ays%gésogr}gf (Oji gl tal ylgssriostan{)er( IIDDA), a

wi rel ess modEesyachipnoss erpsatiopnthe ANBameD hageunids frageiarieth endtrepsiiissions a
| aptop conput; | diffefelf NBFSmAN YR, %X‘Ml&ﬁgfeaﬁﬁgnl:(?cﬂltiILQOPF((rV\gsh)lch%l‘?)tué on,
abl e ate Wt Bs, tfento

etc. A UE may be to co nic macro eNBs, pico e '
eNBs, r el aysopesdtion, the cNBGmay hage ket franpetimingharddtivbraissionsoven dittranat es

desired transthenhons, BEMMSER if b AN @nRRl! MdofB il Gl be (a0 RN

designated to Serv e downlin or uplink. i ne
wi t h doubl e beth sywshiondiseat esnchrbef eparatgpnt r ansmi ssi ons between a UE and an
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t hat suppor t soordination and control for these eNBs. Network controller 130 may communicate
with eNBs 110 via a backhaul. eNBs 110 may also communicate with one another, e.g.,
via wireless or wireline backhaul.
[0031] UEs 120 may be dispersed throughout wireless network 100, and each UE
may be stationary or mobile. A UE may also be referred to as a terminal, a mobile
station, a subscriber unit, a station, etc. A UE may be a cellular phone, a personal
digital assistant (PDA), a wireless modem, a wireless communication device, a
handheld device, a laptop computer, a cordless phone, a wireless local loop (WLL)
station, etc. A UE may be able to communicate with macro eNBs, pico eNBs, femto
eNBs, relays, etc. In FIG. 1, a solid line with double arrows indicates desired
transmissions between a UE and a serving eNB, which is an eNB designated to serve
the UE on the downlink and/or uplink. A dashed line with double arrows indicates
interfering transmissions between a UE and an eNB.
[0032] Wireless network 100 may support operation on a configurable system
bandwidth. For example, wireless network 100 may be an LTE network that supports
operation on system bandwidth of 1.25, 2.5, 5, 10 or 20 megahertz (MHz). The system

bandwidth may be partitioned into subbands. For example, a subband may cover 1.08



operation on system bandw dth of 1.25, 2.5, 5, 10 or 20 negahertz (Miz).
The system bandwi dth may be partitioned into subbands. For exanple, a
subband e 20@ves8s4&. 08MHz, and there may be 1, 2, 4, 8 ecTAB2eblsnsis for
system bandwi dth of 1.25, 2.5, 5, 10 or 20 MHz, respectively. [0033] FIG 2
shows a design of a carrier structure 200 supporting communi cation on a
single dowlink carrier. The downlink carrier nmay have a bandw dth of BW
and nay be centered at a frequency o f d. An eNB nay transmt a prinary
synchroni zation signal (PSS) and a secondary synchroni zati on signal (SSS)
for each cell in the eNB. The synchroni zation signals nmay be used by UEs
for cell det btz aml thod neayduei IS 21 4,6nor ThhsableNBs fonyysadns bartdwadis of 1.2§,8x. 5, 6us
control chan Iszauﬁh as %]P ysi cal Broadcast Channel (PBCH), a Physi cal
Control For IV H4t EPeChahel (PCFICH), a Physical HARQ I ndi cator

Channel ( PHI @e3]JandFiGPhytewe al debgwvol & okriGoniutale X0anpeirtifgRoG@dnidatioh TE. The

PBCH may carry cer n steminformatjqgn. The PCFI CH nmay .con t he nunber
of synbol pePd BABEENPARHHCHEI (HE SBRINCIoiR ApAYdILC F RoBHafiB Bk nE e
(FEL\EHQ) maxT/ hcaié)qﬁybé\@ﬁtérétf arafedguéity tod {cs _wppmf B nﬂybffahﬁniﬁﬁbﬁﬂ&tyi sgndé@cltrﬁ@ﬂsm ssion
. e F y carry control_ I nfornmati on cn as schedul 1 n grants
for UEs for H&‘é @ﬁ@ﬂias%@wawylnﬁgma@xmisrﬂgalaﬁgghﬁqrieﬁw C;ﬁn@ %meﬁfﬁay al so
transmt oneTgy syRBHrEniddion si(ghaamﬁctse §4¢a by % ForAN Sk on BAVM JuiRkiorh aned
Channel (PDS in LTE. The PDS may carry data for UEs schedul ed for data

transmi ssi onToR MAEIPIRIFTTREroPs SORNE chapcl serisHia Phypigal plsgadeas S hape! PBCH i n
the center éﬁ@ﬁj HZ it AQYNES R BREdl®ChadR (BNBCIBYa PhARSMHARGE

PCFI CH, PHI CH P and PDSCH across all or ]part of the downlink carrier
in each synbbidicpier iChantch (RIKICER and ess BhysisahRewslink eorfeoh tChappd SRPCAHUI may be
within the c r ' - ahBs ted to
serve the UEEYQ‘hggggggﬁ%&{aﬁ%&%ﬁgmggy%ee @é@%&ﬁﬂg:&? on (\;gﬁ%{gﬁgni itﬁ (gri a
such as recenwebpr of gmablol ppuialls (V) uspdfdnithegontredichannRe ced wbdramicghbd Plqédl i ty may
be gi ven by i 0- ROl r.ati rier-1e-i I e ratio
(@) “ore PobbEiPACkE b AR B ok oy aRohllc B LR LEARRAZIRE 10

whi ch i s a sBeA&H may mamvhicoitrd hefoldkativa suctb se sehedilinghgramt dorf EEedereddta om one

or nore interfering eNBs., A m nant. i nt.erf.erence, scenar.j 0. nay_occur due to
Cestri ot ed. kit ShReadhoBRERRARnk ML S8 FOS RS TSR S BT GHL
fem o eNB HGyhaands el ahaPhydidaghoweliek Stackdthasitic] {RIDS@NBnHOF. Hevi®SEH UE

120y may not m93§ caarlbyI (?ata{[ f%r 8%(53 gc%%dlfleedrgog da%'cll\l Ean]ér]h%éiog %g tﬁeodownlink. The eNB may
transmit the PSS, SSS and PBCH in the center 1.08 MHz of the downlink carrier. The
eNB may transmit the PCFICH, PHICH, PDCCH and PDSCH across all or part of the
downlink carrier in each symbol period in which these channels are sent.
[0034] A UE may be within the coverage of multiple eNBs. One of these eNBs
may be selected to serve the UE. The serving eNB may be selected based on various
criteria such as received signal quality, pathloss, etc. Received signal quality may be
given by a signal-to-noise ratio (SNR), a carrier-to-interference ratio (C/I), etc.
[0035] A UE may operate in a dominant interference scenario, which is a scenario
in which the UE may observe high interference from one or more interfering eNBs. A
dominant interference scenario may occur due to restricted association. For example, in
FIG. 1, UE 120y may be close to femto eNB 110y and may have high received power
for eNB 110y. However, UE 120y may not be able to access femto eNB 110y due to
restricted association and may then connect to macro eNB 110c with lower received
power (as shown in FIG. 1) or to femto eNB 110z also with lower received power (not
shown in FIG. 1). UE 120y may then observe high interference from femto eNB 110y

on the downlink and may also cause high interference to eNB 110y on the uplink.



restricted association and may then connect to macro eNB 110c with | ower
recei ved power (as shown in FIG 1) or to fento eNB 110z also with | ower
recei ved wowesy/isesas shown in FIG 1). UE 120y may t hen ebsase@higyhs
interference fromfento eNB 110y on the downlink and nmay al so cause high
interference to eNB 110y on the uplink.[0036] A dom nant interference
scenario may al so occur due to range extension, which is a scenario in
whi ch a UE connects to an eNB with | owerd pat hl oss and | ower SNR anong al |
eNBs detected by the UE. For exanple, in FIG 1, UE 120x may detect macro
eNB 110b and pico eNB HOx and may have | ower received power for eNB HOx
t han eNB 110@03¢0eveAt hmhigss inteitferomy sbenade snayaddbe ofcor dEtol 2ge exteisomnect to
pico eNB 110x,if .the pathl oss fo NB 110x iS wer .t han e pat hl oss for
e o on. 115beh ihf SRRl aSiet Pl ikt B o V8 el R B
networ k for 8NBiaveng didtlsBs adtectdddyy thEUE2 Gor exRapipe inelXiGe hsi® m20xaayadeset be used
for relays. [0037] I n aspe nication in daom nant pnterference
senari b alpeisa cSEoOR Pl g v S RS g Bl b i sk SR BT oRes € o
di fferent caiheh €NB 1306 hNEVathelgR 01l nag bt AediRBIR €oiCaP 1D8& @bhR¢ed.pidoergener al
any nunber of_ carrier ma%/ be usgﬁ, for each of the downlink an8I uglli nk. The
@105% OHENBAd¥hE ke

number of caf lxdf e pa leywer\hn; thRathlgss ey @acge B AL0R- hEhig y st em

bandwi dt h, t hay 6e8it nGeks Miterlf@EHet iU RN Hkork @6r 2864 darhl €r, U1 2. The
avai l abl e carriers may be assigned to the eNBs in various nmanners, as

descri bed beRefge erona®) mpy dso Basehihiclaysdesi gn of a carrier structure 300

supporting CFEHNI CAf LPRs B, (WRANAAMNYidNth GRRIART RiclfcRRE CendtR§ H¥SHEM
bandwi dth of BWmay be partitioned into two carriers, and each downlink
carrier may Haperted tyapéng welkplgfcamigys and assrgringsliplocdifferenteramiqrs sk thagm
bandwi dth ma L ' t Ler - e
system bandm%%f?ﬁ)eﬁng{/&%éé %gﬁbftéiatk P%\%gdwgé%gwng?{lﬁkgcﬁg rklgsg%%g;e? h%d 1ggwnl i nk
carriers nmaycdshwéthehlewshmeardruptiif. f Ercenimbisaptiwiirhmay pOdgehdanhonaiodesi gn,

. fac S systém “ban. > sire required . bandwi .
the two downkipl GRETICHE TBYIMASARRHINEY dbef NP elire! dah &LAM fd?ge‘ﬁ’@ﬁ
cl asses. Hi gh-power eNBs (e.g., macro’eNBs) may be assigned one downlink
carrier (e.gearigaete. &he dvajlatde dartioweray o wetignelBs the @Ns ,in pareos andndrermt 0 eNBS)
may be assi gneesdrit'g g% 0;Nher downlink carrier (e.g., carrier 2). In another
desi gn, the flw% downl’'nk carriers may be assigned to eNBs of different
associ ati on/ HO3%Iss FYREMA shdas esitvigricsfactagNBstrn(carg300 supgiringathrpindatieNBs) may
be assigned (ojrp ?wodgg\\{l]rlllinw(carcr%gsri gr’id 2. The system bandwidth of BW may be partitioned

into two carriers, and each downlink carrier may have a bandwidth of BW /2. For

example, a 10 MHz system bandwidth may be partitioned into two 5 MHz carriers. In

general, the system bandwidth may be partitioned equally or unequally, and the

downlink carriers may have the same or different bandwidths.

[0039] In one design, the two downlink carriers may be assigned to eNBs of

different power classes. High-power eNBs (e.g., macro eNBs) may be assigned one

downlink carrier (e.g., carrier 1), and lower-power eNBs (e.g., pico and femto eNBs)

may be assigned the other downlink carrier (e.g., carrier 2). In another design, the two

downlink carriers may be assigned to eNBs of different association/access types.

Unrestricted eNBs (e.g., macro and pico eNBs) may be assigned one downlink carrier

(e.g., carrier 1), and restricted eNBs (e.g., femto eNBs) may be assigned the other

downlink carrier (e.g., carrier 2). The two carriers may also be assigned to eNBs in

other manners.

[0040] FIG. 3B shows a design of a carrier structure 310 supporting communication

on M downlink carriers 1 through M, where M may be greater than two. The system

bandwidth of BW may be partitioned into M equal parts, and each downlink carrier may



(e.qg., carrier 1), and restricted eNBs (e.g., fento eNBs) may be assigned
the other downlink carrier (e.qg., carrier 2). The two carriers may al so be
assi gned wo 2e0dAs8340 ot her manners. [0040] FI G 3B shows paTamsse0gn48yks a
carrier structure 3 10 supporting conmunication on Mdownlink carriers 1
through M where M nmay be greater than two. The system bandw dth of BW may
be partitioned into Mequal parts, and each downlink carrier mayhave a
bandwi dth of BW M. For exanple, a 10 WHz system bandw dth may be
partitioned into four 2.5 MHz carriers. In general, the system bandw dth
may be partitioned equally or unequally into Mparts. The M downlink
carriers mayhdvavebindeidlanmé BW /M f fFexreemmﬂde,rud\l\DdﬂHs syfton bexdnithemayabd 0 MHz

syst em bandw di.h y _be.partifl ned.int 0 ers, (ii)
ohe & Mo cabP ey G 35T dp ehort e St BB yShihe {1 ot 5
EI ;/) one 5 hl\dﬂﬁﬂﬁ(&fed ie@llia,llyQiﬂan?}uﬁll)MﬂZo E/[a]bd’rlserfheamdo‘&h\lﬁhkécaﬁﬁelrd\/hﬁky aaferthers, or
v) sone other co ation of carriers 004 e Mdo jnk carrjers may
be assi gned %% "@f{]]ﬁ% ?Iidéi"ﬂfg Yraffe PSR %ﬁih&%?-‘&ﬁmyﬁl@é" ifh 8% Per ent
power cl asseparfiddhehentdsi Bmee s Nhk eueRts, dovwlel NKIICALLHAT Snd thid BROTHLT

design, eNBs of different association types nay be a55| ned different
downl i nk car faress (i) sighet- 2%%%@?%&%%6 SMBY @uifsi g 2 YR Zicatisr #8¢ ence to

one anot her pRy. @ﬁmﬁ%hﬂﬁedomvjiﬂe%ﬁer@mmmo@aarrﬁbr@rs For exanple, the
10 MHz system bandw dth may partitioned into one 5 Mz carrier and two

2.5 Mz carr 084K | hhe N{edwﬁlﬁblcmeﬁdw bnasigsd tp eNRsdp GaeMs Maoesmiy be
assi gned the,p M@'?gnc%f\]@se(’;ﬂ dlfﬁ%féhp pEOB EGded By bﬁe %ﬁgng&%ﬁ‘f&élﬁ BwaliMz

carrier, and fento eéNB HOz may be aSSI gned the ot her 5 MHz carrier.
[ 0042] In gesrerierb., lananeNBr wayshesNiks P Hdirahassoeiahol évpdb\mﬂyubmamgnpql ers. In

one design, fifg. gi\‘ﬁsox{?‘lﬁ%kt hﬁf&?sm Itnr%ét aﬁdfﬁér&@é?g\g FeN@ ¢ @s?]gg R ﬁ'lrﬁé‘r ooyl | nk

carrier. In one design, e eNB rmay avoi nsmtti eac unassi gned
downl i nk car pieegnogrer my heraaﬂgrmdtdlﬁtrela dowmbnk pavers. |Fevekampie, dhdéﬁ Mldz r educe

I nt efferences}s%m%ﬁl ﬁ{\@&y g %%%’d meml%t%'\'% ds’c‘)@m%z ARl ransm t

at different “power eve S ‘on e a55| an unaSS|gne carrlers
I n general, Ini@hexarﬁpiaﬂ&mntm ﬁ&ﬂve]r nmayo eﬂ@ Uedndyose @asigasisthghediz earrierer , and

NGRS T SN R TR E T e e

t han an unassdisignetkhe athei 25 MHz carrier.
[0042] In general, an eNB may be assigned one or more downlink carriers. In one
design, the eNB may transmit at full power on each assigned downlink carrier. In one
design, the eNB may avoid transmitting on each unassigned downlink carrier or may
transmit at a lower power level in order to reduce interference to other eNBs assigned
this carrier. The eNB may thus transmit at different power levels on the assigned and
unassigned downlink carriers. In general, higher transmit power may be used for an
assigned carrier, and lower (or no) transmit power may be used for an unassigned
carrier. For each eNB, an assigned carrier may have less interference from other eNBs
than an unassigned carrier.
[0043] FIG. 4 shows exemplary operation by a macro eNB on two downlink
carriers 1 and 2. The horizontal axis may represent frequency, and the vertical axis may
represent transmit power. The macro eNB may be assigned downlink carrier 1 and may
transmit at full power on this carrier. The macro eNB may transmit at a lower power
level on downlink carrier 2 (as shown in FIG. 4) or may avoid transmitting on carrier 2
(not shown in FIG. 4) in order to reduce interference to other eNBs assigned carrier 2.
[0044] FIG. 4 also shows exemplary operation by a pico or femto eNB for the

example in which two downlink carriers 1 and 2 are available. The pico or femto eNB



[0043] FIG 4 shows exenplary operation by a macro eNB on two downl i nk
carriers 1 and 2. The horizontal axis may represent frequency, and the
vertical wi2s0mBys4sepresent transmit power. The nmacro eRBTmyodm4&r3si gned
downlink carrier 1 and may transmt at full power on this carrier. The
macro eNB may transmt at a | ower power |evel on downlink carrier 2 (as
showmn in FIG 4) or may avoid transmtting on carrier 2 (not shown in FIG
4) in order to reduce interference to olher eNBs assigned carrier 2. [0044]
FIG 4 also shows exenplary operation by a pico or fento eNB for the
exanple in which two downlink carriers 1 and 2 are avail able. The pico or

f ent o eNBmaymbye basgsiggeredovdtink lcamkr Z airdr gy tréhsaitcht frdlypoweanis this caafierf Thé power

on this carrjer. Th .60 or fento eNB may.avoi d transmtting.o i nk
crrier 10 Ao it BUERS ap R R B G R B Rt REET on
carrier 1 (notmshowsniitatfl IGvedpowen leeda@r cdrderr lehoc showntie Hi@r niaerded tdé he
macro eNB assid ned &arri er 1. 100 The esiaﬁn shown in FIG 4 may support
cormuni cat i ofrdgy BeregRgeite ths gnagro il apiced QPR drio, with a fenmto eNB being
assi gned dowwousik ca@hd dedign2shonU FIGAL Sy WuppgdktncdniBudi@nige i0fa fehfictt@€nt o eNB
may connect to the macrQ eNB on downlink carrier 1 and can avoid high

[t er 1 er enc et FUHIOR AEFTRER BN B E b AHIE FRieas 90 ?arﬁ*Ffez-dfééithha@gom in

FIG 4 may aliRinShPRASL of SRNEMIY &Nat af corhed t6 BRIRCRMNENSH MlviEmRBAFLOI W th a
pi co eNB bei ng assigned downlink carrier 2. AUE that is within the range

of the pico ENFamayoeighdeerierancerionpihe fereRBNEroonIinh ke i B desighd can
avoi d hi gh | (H@hfif FRMCLmEY AW LpBoBGHAuGNR R HPMBE LKy sEATsEe o Lvit #046] 1 n
one design, the available downlink carriers may be assigned to eNBs in a
dynam ¢ and PkesgiNBlbeinggpngned dywalikcaimeaBl &\ HEvkatinwiteiathd iepge ofdle peo
assigned to S i L t et wor k
per f or mance, 9&% %Ee)}?f%ggnrggﬂgg?ﬁeeﬁc.on%%4 tdlgﬁﬁ%nr%(e%gqéwdg%%@ﬁﬂ 1@51?” ers
may be assi giméifeteocefiBy tvasedo J¥B an dowdekepmicned schedul e. The schedul e may

i ndicate the er .0 i i S ta.differ .eNBs and
when the asladd aBhalc ek p AR ShmbR AL By S ERBL uPE
gener at ed bydgnamét wol Kexople rradnper. t ®ho btalable goedliple céiraerrangebe ksigned anpl e,

four donli nygarrigrs fmy, be, avallable,, thiee fownl i ni cartiers, mpy be
assi gned to fracr 6XENBS Hurt AG T AT d5y Y "aAd P hFEE Gotinl ViR Carti ey s ey be
assi gned to pefamaedBsc.at ni ght when nore people are at hone and expected
to use thei r[OfOS‘W 0 In one design, downlink carriers may be assigned to ¢NBs based on a
predetermined schedule. The schedule may indicate the number of downlink carriers to
assigned to different eNBs and when the assigned downlink carriers are valid. The
schedule may be generated by a network operator to obtain good performance. For
example, four downlink carriers may be available, three downlink carriers may be
assigned to macro eNBs during the day, and three downlink carriers may be assigned to
femto eNBs at night when more people are at home and expected to use their femto
eNBs.
[0048] In another design, eNBs may communicate with one another to assign
downlink carriers among these eNBs. For example, a macro eNB (or a network entity)
may obtain the loading of neighbor eNBs and may assign downlink carriers to itself and
the neighbor eNBs such that good performance can be achieved.
[0049] In one design, one downlink carrier may be designated as a downlink anchor
carrier for an eNB. The downlink anchor carrier may have one or more of the following

attributes:

e Can be transmitted at full power by the eNB,



eNBs. [0048] In another design, eNBs may conmunicate with one another to
assign downlink carriers anong these eNBs. For exanple, a macro eNB (or a
net wor k ewbDi2049)1588¢y obt ai n t he | oadi ng of nei ghbor eNBsPamaSx®y/ 08835 gn
downlink carriers to itself and the nei ghbor eNBs such that good
performance can be achieved. [0049] In one design, one downlink carrier may
be designated as a downlink anchor carrier for an eNB. The downlink anchor
carrier may have one or nore of the follbwing attributes: Can be
transmtted at full power by the eNB, Has |low interference from other eNBs,
Carry synchroni zation signals used for acquisition, Carry contro

i nformation for daisdow iaasdames ifrom dlier tRBs,anchor carri er and/ or ot her

carriers, Support co ni cation for UEs capable of operating on a single
carrier, and ®h %@”ggaF@?€WP%ﬂg Fgaﬁa Y4% for operation. [0050] In

one design, ong URlyNkon®dl (ifSimallBY fhedAe &hARALRA &S (RN AkidnaheF
carrier for the eNB. The uplink anchor carrier may have one or nore of the

fol | owi ng attribuitescaripiss | ow i nterference fromother UEs served by ot her

eNBs,  Car iy cQntd bk O BHARLIAR e at did GARSTLRSLAN AN Lhgapghor

carrier and/or ot carriers, upport® conmuni cat S capabl e of
operating on aesiMgy bc cpeferred dovaniohk chaigr foe ogergioaf erred uplink carrier for
operation. [0051] In one design, the downlink anchor carrier and/or the
upl i nk anchof008@ir r i &r omayesipm, specplinkccafrinr mdyebe NBignad nmyan bpliapphdihoabl e f or
all UEs served.by. t he ﬁ@qu]% ﬁ&g&ﬁggrdesi n, .t he downl i nk

for carrPer Hky

n r .carrier
and/ or the ufTTAKCANE LTS Ly (e g1 O A Of glﬁfit&a‘?“f%r ent

UEs may haveatditufeer ent downl i nk anchor carriers and/or different uplink

anchor carriers. [0052] In one_design, unrestricted eNBs may transmt
synchr oni zat i o} s%ﬁﬂ%W§n?g¥§W?ﬁPWémﬁﬁgEéﬁﬂV ot cB&h of the avail abl e

downl i nk carri &r scarfesdnfiiof iffStnRANES fiYatd HRNSNstonSHNARI ARhFadahR Slgpal s on
each assigned downli'nk carrier. Macro eNBs nmay
other carriers,
e Support communication for UEs capable of operating on a single carrier, and

e May be a preferred uplink carrier for operation.

[0051] In one design, the downlink anchor carrier and/or the uplink anchor carrier
may be specific for the eNB and may be applicable for all UEs served by the eNB. In
another design, the downlink anchor carrier and/or the uplink anchor carrier may be
specific for a UE, and different UEs may have different downlink anchor carriers and/or
different uplink anchor carriers.

[0052] In one design, unrestricted eNBs may transmit synchronization signals (e.g.,
the PSS and SSS) on each of the available downlink carriers. Restricted eNBs may
transmit synchronization signals on each assigned downlink carrier. Macro eNBs may
use lower power when transmitting synchronization signals on unassigned downlink
carriers. UEs may detect for eNBs based on the synchronization signals transmitted by
these eNBs. The UEs may be able to detect the synchronization signals from both
macro eNBs and restricted eNBs on the downlink carriers assigned to the restricted
eNBs since the macro eNBs transmit at a lower power level on these carriers. The UEs
may also determine received signal quality, pathloss, and/or other metrics based on the
synchronization signals. Serving eNBs may be selected for the UEs based on the
metric(s).

[0053] An eNB may have one or more assigned downlink carriers and one or more

unassigned downlink carriers. The eNB may serve one or more UEs on cach assigned



use | ower power when transmtting synchronization signals on unassigned
downlink carriers. UEs may detect for eNBs based on the synchronization

si gnal s twensmwitssad by these eNBs. The UEs may be abl e troTdst@ot4d7de
synchroni zation signals fromboth nacro eNBs and restricted eNBs on the
downlink carriers assigned to the restricted eNBs since the macro eNBs
transmt at a | ower power |evel on these carriers. The UEs nay al so
determ ne received signal quality, pathldss, and/or other metrics based on
t he synchroni zation signals. Serving eNBs may be selected for the UEs based
on the metric(s). [0053] An eNB may have one or nore assi gned downlink
carriers andd@mﬂmhmanmremhnmsahgmededamnﬂhmke¢H%Kmam@1uﬁhﬁg&NRbmmMMServe

one or nore UES on, each i ddownl i nk carrier al so .serve zero or
e Uen on s e R e SRR o RED EY e 00 T 0¥ P RS 2
serve st rongtht/amagsegngd , dodminkMchinictsoviede paidlUES sjay die tble tunassiogreldgidown! i nk
carriers since hese .UE over cone interference from

o hor Conge. | stenres Y R Eadut ol Dk SRk B LOE TR BT b o) on
t he assi gnedpadmmb i gk t}ﬁeaagslgaécs ®OmliflatcairRBS €0 Wt CBscOFEEME 0b&FE less

interference, fr n1ot NBs 0054] The eNB may transmit data and contr ol
i nf ormati on Bﬁﬂ HE% unassi gned downlink carriers in various

manners. Thejopeat r oirhé BNBWHW R nfiBYats QAP bR SE0@GLA DY B¢ aRt dg%ed ARK
information, etc. In one design, the eNB may transmt data an ontrol

i nformat i on FeFsigeendaymlih qaéers dbreyatiowinMeRkee ar Fhice pontrphiigfogaaiognmiay

sinplify operahirRR s%héaﬁffngj@?aﬁtsa%‘h@%fn%mh nE@r NRE LN JALE, Stl?enENBnmE)he safe
carrier. In another design, the eNB nay transnit data and control

i nformation freysmt dgfaend CQErQinnf@tmart@némea@bw qurfke gamq deydink caricexHipl e, t he
eNB may tr a”ééélgarﬁ%@%gﬂif(yj'ogmﬁ&%g&gu ”a[n%"boﬁ‘é&'1%%&9‘@%%%%1{3@1%%5&& and

may transmit da nassi gne ink carrier to hi's design
may inprove gerdroriremcdesdngs, theeNENBag drantmiadetaiand chigrad amfornuition féror mat i on

at _hi gher po&‘{%n Eotnh(ﬁ f%%?'&%ﬂnﬂ?%éﬂs E f%(aﬁﬂp?er the éNE? ygﬁﬁé&?mﬁroﬁ‘ew

PDCCH f or mat e use 0 convey sche I'ng grants a transm ssion
on nultiple d@mnhﬁmkomamawgm&idmhﬂn$ahedmhnmgmgnanﬁmiﬂaaodmmﬁmasqmc@omnl|nk

carriers may in d f rept Ioad and/or th di cranbllng
on e Poocrf B By UEar T BRHTRP GRS FERGR

a transm SSI on on
mul ti pl e upl iridsmitathe t@m®1 information at higher power on the assigned downlink carrier. In

one design, a new PDCCH format may be used to convey scheduling grants for data
transmission on multiple downlink carriers. The scheduling grants for different
downlink carriers may be sent in different payload and/or with different scrambling on
the PDCCH. The PHICH may carry ACK information for data transmission on multiple
uplink carriers.

[0055] In one design, frequency reservation may be used to improve performance
and may also be referred to as intra-carrier bandwidth partitioning. An eNB may be
assigned a downlink carrier and may reserve a portion of the assigned downlink carrier
for another eNB. For example, the eNB may be assigned a 5 MHz carrier with four
subbands. The eNB may reserve one or more subbands in the assigned downlink carrier
for another eNB. The eNB may transmit the PSS, SSS, PBCH and a cell-specific
reference signal for each cell on the assigned downlink carrier in the normal manner.
The eNB may also transmit control information and data on the portion of the assigned
downlink carrier that is not reserved for another eNB. The eNB may avoid transmitting,
or may transmit at a lower power level, on the reserved portion of the assigned

downlink carrier.



[ 0055] In one design, frequency reservation nmay be used to inprove
performance and nmay al so be referred to as intra-carrier bandw dth

partiti orwogoosssablB may be assigned a downlink carri er pamaSowyg/onsseer ve a
portion of the assigned downlink carrier for another eNB. For exanple, the
eNB may be assigned a 5 MHz carrier with four subbands. The eNB may reserve
one or nore subbands in the assigned downlink carrier for another eNB. The
eNB may transmt the PSS, SSS, PBCH andlda cell-specific reference signal
for each cell on the assigned downlink carrier in the normal manner. The
eNB may al so transmit control information and data on the portion of the
assi gned dowtloselk cEreqilemr:y trhsatvaiirm may h*eemed \lecﬂyﬁmicai}yotelfeélrocaee\lﬁzeqﬂ'dney eNB may
avoid transm ttin rrgé F m ep\/\g h j;d onth%reserved
portion of tIfeCULE r?%%l Wn eﬂ%"*“&%?"rs?ré? 10[“(56"3’6'1 ErLahendyf Paseidatioon my
be used to dgmarpsiegaielrmmbefﬁlslublﬁzaﬂsatofre@mwﬂ@f:yndﬂeseNBaﬁ@ lRndzpendeNBs. the
Frequency reservat ed wh a as  needed. Fo exanp

nunher of subBaaS e fodndu BEpHEh S e ne PR T8 Heb BT ebit fhe
amount of datoag ta® ns®led bhyhd HBeraINERI FelfBency hesesttidramas alka e ak&otobssigeser ved

for as long as needed by the other eNB.  Frequency reservation may al so be
used to assi Fﬂ“FP‘é’cfﬁ%)Hffﬁs Vel gppradty wpHer dhaR e S3TEY smal | er than one

carrier. [00mG57/An ANBNRYnaRI R8RS bab fortkdafion MRfidaRg kRditgad bndiffch@t St at us
of different downlink carriers. In one design, the bar information for a

downl i nk car fqveHnkespricadi dhnwae Wedehehe Pninforajatipr for & dayalinkagAtECT BRY use by

UEs. For exafpl8e §R&hd?ahat QL RL dv‘aﬂaﬁlé)rforeéééhbﬁiﬁsgn?gr doyHId Ve QRF T i er
may indicate that the carrier is available use, and the bar 1 nformation

for each unaiéirgaeen @bmhram{gr@érdmv@lrnkmyler ﬁwe@tl@tetthatthq eparicr ay evadable s
unavai | abl e fon LSk c%thAbHﬁn%%%? 1138 a%hqﬁélé’@i%héhkdo Jﬂk &frribiGh 9@5t£§ﬁbby t he

eNB may (i) searcéh anot her ri er I's no arre
eNB or (ii) thelcamwicr lammavhéabl@NBumnAHEtde@cimlar d@kvnb@lr ¢ar1e¢r bejng budjd byrthfanot her

design, the 9@]5 Illl Sl,f@r an %rgn eladcgf%}(lcgﬁepﬁﬁ{a{ [s&ot g?r}(edl eﬁ% ef\ﬂé ollJE(%l) al l oved

to access the car owed toO access e carrier.
exanpl e, thesdb@tanoﬂfeoeh@tondmtﬂmnlmhcmassr gned downl i nk carrier may bar a

(L% o0 O R 1 REEP 3540 06 B 05 TR B G RSE O

comuni cat e WES alldvinel teNBce:m tlteh@lrmmamé/iognmd rrdomlmjwadkto cacess dfe @tridr.oWer

transmt pomg){amp e, ?he ba?(ljnfonra ation ?or} agliu)naSSSleg%&F crllovl:lnq{nk carrier may bar a first set of
UEs from accessing the carrier and may allow a second set of UEs to access the carrier.
The first set of UEs may be unable to reliably communicate with the eNB on the
unassigned downlink carrier at lower transmit power level and may then (i) search for
another downlink carrier assigned to the eNB or (ii) select another eNB assigned this
downlink carrier. The second set of UEs may be able to reliably communicate with the
eNB on the unassigned downlink carrier even at the lower transmit power level.
[0059] The various designs and features described above for downlink carriers may
also be used for uplink carriers. In general, any number of uplink carriers may be
available for the uplink. The number of uplink carriers may be dependent on various
factors such as the system bandwidth, the desired or required bandwidth for each uplink
carrier, etc. The available uplink carriers may be assigned to eNBs, e.g., as described
above for the downlink carriers. Higher (e.g., full) transmit power may be used for each
assigned uplink carrier, and lower (or zero) transmit power may be used for each
unassigned uplink carrier.
[0060] A given eNB may serve one or more UEs on each assigned uplink carrier

and may also serve zero or more UEs on each unassigned uplink carrier. In one design,



anot her downlink carrier assigned to the eNB or (ii) select another eNB
assigned this downlink carrier. The second set of UEs may be able to

reli ably wormwnisesbe with the eNB on the unassi gned dowekirris2z@anss7es even
at the lower transmt power |level. [0059] The various designs and features
descri bed above for downlink carriers nmay al so be used for uplink carriers.
I n general, any nunber of uplink carriers may be available for the uplink.
The nunber of uplink carriers may be depkndent on various factors such as
the system bandwi dth, the desired or required bandwi dth for each uplink
carrier, etc. The available uplink carriers may be assigned to eNBs, e.g.,
as descri beda dlkomey frarsmithdatadomitontndd icfarmatenn thé gner cafréer go thefeldB. ) This ansm t

power may be used for. each assigned uplink, carri and | ower, (or zero)
Pt oSN iR opSFt Al HRAITEY 4316 Y dp T el &S] A

gi ven eNB mayssizeéd/ er andsighicdoplenk UEsSri@nandamhlly aasingneonttoplinfoknamnrérenn and may
al so serve zero o e UEs o h_unassi gned.uplink. .carrier. | n one
design. a UE fapned ulBlkcemianiodhe e SREAGTET RASIRPT DR IERIYHE BaRe Ry 1 i er
to the eNB. ihifirmaG@s iveichniayy shsdpleilbsy iOpEErdide Q. the Assaimod hpkinkd@sii@fronda UE nay

transmt data on_an assigned or unassiBrgned uplink carrier and may transmt
control i nfofthetViorFosrnupiratngsvihedeiiHnk carrier to the eNB. This design

may inmprove [odbijabi td §n¢ deikn tﬂ’lﬂu&fégtrés@ha@idﬁﬁéﬁﬁé 190 to YREGH a FBXIoRRS RE Ve | ess
interference on the assi gned uplink carrier fromother UEs comunicating
with ot her eNB#k cpsisbapiched Gria Qs fogmse by wgtheheYBr FESeney iTesVAHIN BaY used to

reserve a popd L When?hdUR! hddeCAId Y bgstﬁig&%ﬁdb} Qigflling NBclAbed'$8 Y

anot her eNB. Frequency reservation nmay be used when and as needed and may

be tri gger edbdsihasil.gndescrigrdeketranged via the backhaul, as described above.
[0062] FIG G@O@ﬂome’G.dses?ﬂongia‘%&si%%’f‘&ﬂhﬁﬁ%ht%hﬁ%ﬁnﬁéﬂﬂ#'\iﬁ-thé KalnBf sh l'e

shown in Fl . t hr ee down carriers a‘dDSare av |‘Iale on the
downl i nk, anth ¥lbr éethigsl downlislacariiens PIID?2 4@ RhercldBaitabls evthie [dabhknkf end t he

apl i nk carri BE U5k MBS POTEAfl P R0 (8 e IR RRE TG RR D) bo o
downl i nk ancissignabdawnéink eaxdera®2wpll D las swell houplméicairiers. UZTdnd Whownl | nk anchor
carth o v BRe Byl e3P 935 SRR HLSAE Shoor St URE
carriers, e.gnchougriigrk Tlar déverlinkiZinchidnecatiwmbaynike ameC bfdthe cagigredrdomwmyinicar ry
carriers, e.g., downlink carrier D2. The uplink anchor carrier may be one of the
assigned uplink carriers, e.g., uplink carrier U2. The downlink anchor carrier may carry
downlink control information from the eNB to support data transmission on the
downlink and uplink on all carriers. The uplink anchor carrier may carry uplink control
information from the UEs to support data transmission on the downlink and uplink on
all carriers. For example, the downlink control information may include downlink
grants for data transmission on the downlink, uplink grants for data transmission on the
uplink, ACK information for data transmission on the uplink, etc. The uplink control
information may include resource requests for data transmission on the uplink, CQI
information for data transmission on the downlink, ACK information for data
transmission on the downlink, etc. The eNB may transmit data to the UEs on the
downlink anchor carrier as well as other downlink carriers, e.g., subject to the lower
transmit power limitation for the unassigned downlink carrier. The UEs may transmit

data to the eNB on the uplink anchor carrier as well as other uplink carriers, e.g., subject

to the lower transmit power limitation for unassigned uplink carrier.



downl i nk control information fromthe eNB to support data transm ssion on
the downlink and uplink on all carriers. The uplink anchor carrier may
carry uplwoko@orssssel i nformation fromthe UES to suppor PCEatsaomnasTesi ssi on
on the downlink and uplink on all carriers. For exanple, the downlink
control information may include downlink grants for data transm ssion on
the downlink, uplink grants for data transm ssion on the uplink, ACK
information for data transm ssion on th& uplink, etc. The uplink control
information may include resource requests for data transm ssion on the
uplink, CQ information for data transm ssion on the downlink, ACK
i nfornation [0@64]dat Hl amca]mrmpait oan stariom hmydpmfdrmnml,to—ed)rﬂigur‘ﬁﬁm ecNBelmstya
transmt data car.r aﬁ ot her
a

1tt$| carfier Erc 1 t10 gno am n f‘l 1 (g etfh to
downl i nk car 11"&r§, % N %P%g% o the ?gﬂ% P'F &HE %&éﬂlﬁ SQtion for
t he una55|gn@ﬁcﬂemHWmﬂkﬁm@meehnm}meaME&xﬁmynMH&n&ﬁkbmﬂEMa-ab t he eNB on

Lo the | over NBPSnsnit oisclkn eieufh o Hoirm ket B 5Ran" gD ehRSE AT | 006

I n anot her agpeshmuficsiodl ITHR nidkic PeY ‘c@ﬁlmsau&darv@@@fghgtqnamtyophtﬁl&ssﬁg@ct a
suitable carrier for conﬂunlcatlon fron1annp% g#ﬁ ple carriers. The
station may HENGhUBIEET AhGRajIRsgers ntline yetijhTRK AQy OB BALESEY S85T8R,  a

networ k cont pelric€in cfdctive LQRARRYy h&triONep@RSicdNatal AR BtAL,I PRHINPYNHRL @F M ne a
netric for each carrier available for communication. The netric may

conpri se rec¥IMehsingti coqpaict Ogsed saflieiableast oge #MCSt rengt h, and/ or ot her

parameters. [ogeTet ThCsthW rilySRIEOI RS Sordoldn@MiAidn f%}ﬁraﬂﬁﬂng‘ﬁk hinfGipl@DN
ef fective geonetr% metric, a'projected data rate netric, a util |ty metric,
#

or some ot hegarkgss ppsgd ©o rﬂrmmé@c Bersesgh epfrieh elngane| dsgigh, tw@eﬁﬁrram@%prlw 0066]
The station Fégéﬁvéf%l%g& @ah‘t:}a':a (lflﬁ{e s{a(ﬁlérh%ﬁ Qétctf?é a?perf\’l;lﬁ{thlﬁ{%ﬂgst tr%elvga’” tiple

carriers based on t] tric eac rrier. I'n one metric
may conpri sesiget giraligdfos cgmabiniqaiimhi fiyanoghed desien, e actronmasagongeise pithiotte

carrier wt har{dht% {a%? ﬁ'lta}/ scqgcqltﬁ/eegarﬁér%ﬁll thd (ﬁ){rés{ tlfllggs 0181? Egﬂﬁﬂ{uﬁ%ttlog Ny I'n

anot her desi gn, y conprise pat I on may

sel ect the caﬁnmememmﬂmnlﬂe1hﬂmes@ypanmhsskmdmg,mmmhummnatnmmsekatyet

anot her de5|gle ) atq %%é ¢ Gh%ganoadhp taf dr%h 11 agh n sel ect
the carrier WtH ¥Her 3¢ Ocnhﬁc %mmcaﬂ%ﬁ Py Waﬁm

desi gn, the aﬁmﬂmeaam$<gmmpnh&ﬂna£¢b$$dqmqhﬂnyoﬂeiﬁcmﬂyﬁﬂahﬂsmmhxmn@
qual i ty-of -ser

i ce % X data1 b i AN g t he st t|on ma ns%lept t he
Garrier wi ¢ nothe Hrdant SRECBE el b bieEbman Lty B oAU EEA on' may
al so sel ect @hea@ition@iayfalio selodatatr@Afor 6mmGniOitde in SRaEISers.

[0067] The metric for each carrier may be determined based on information that

may be obtained in different manners, e.g., depending on whether the station is a UE or

a network entity. In one design, the metric for each carrier may be determined based on

over-the-air measurements, which may be used to determine received signal quality,

pathloss, etc. In another design, the metric for each carrier may be determined based on

reports sent by UEs to a network entity. In yet another design, the metric for each

carrier may be determined based on backhaul information received by the network

entity from at least one base station.

[0068] Anchor carriers may be used to facilitate communication, as described

above. Anchor carriers may also be used to mitigate self-desensitization. If a wireless

network uses a number of carriers on the downlink and uplink, then self-desensitization

at a UE may occur, and downlink carriers closest to uplink transmission may suffer

from interference due to limited isolation between a transmit port and a receive port of a

duplexer at the UE. To mitigate self-desensitization, uplink and downlink control may



[0067] The netric for each carrier nmay be determ ned based on information
that nay be obtained in different manners, e.g., dependi ng on whether the
station iwoaoddAasss46a network entity. I n one design, thepraoetust@fes72each
carrier may be determ ned based on over-the-air neasurenments, which may be
used to determ ne received signal quality, pathloss, etc. In another
design, the netric for each carrier may be determ ned based on reports sent
by UEs to a network entity. In yet another design, the netric for each
carrier may be determ ned based on backhaul information received by the
network entity fromat |east one base station. [0068] Anchor carriers may
be used to fbchkdnit toatoarrteosmhaminasaﬂob darthestsfrale sech bther. ablwy eplinknaldatowmdink | er s

may al so be %Jsed to m at e %ﬁt gmﬁentmhtlgation. If a wireless network
uses a nunbefangplsc?lg?sr e¥g ¢ O EHE Aol R ﬁéleﬁpl i nk, then

sel f - desensi (008Xt | ORIGL 6 &holvle aﬂdfﬁgﬂ@tﬁlﬂfp,rocﬁ%ﬂ@%bdﬂﬁhmﬁﬁdﬁfoh%&& fokolsest to
uplink transm ssi.on e%( Bﬁj‘grp i %terference due to fed i sol ation
bet ween a tr HAEME 2pBF esaﬂfawaﬂ% Ul Oprfatsp %Y&B‘BFE%WGQP Y P To
mtigate sel i desansicl @Rt irdRmitufdwoake@N dbldeve I 1)NKTRO fitst GhscnBythe sept on
carriers that may be farthest fromeach other, The uplink and gl ‘anlnk
transm ssi onSOHRYNIGHES P BIRCONG FBIL At 2 PG TERH RSP EYIREL. WgbBaY PEIET 6 shows

a design of @maPNRCESS tRAGIE PowsO BIMNCRUIQNINRYfefentd ISk REHA Ss@lksia@bn i N a
wireless network. The first base station mai/4)com*run| cate on a first carrier

at a first (eonynunigating)ontthe sesend cawife (blpesy 814 ( blksclrst garyier M3 heyg &35S base

station may ﬁ&m@é‘ﬂb@%rﬁt&%e@onﬁ%‘i&%@a‘u@@ﬁfahﬁfe s@lonf ci@EONd transmt power
| evel , which | ower than the first transmt power |evel to reduce

interfer ence[‘l‘)aa/]a s koAt M@C@tddqaﬁ%ﬁawﬁww@hmg gy digigronhpoves RS ear ri er
(bl ock 614). ﬂ?urﬁptb{t]ﬁfffe?&lfﬁ SS&at{B%c&@é/?B% %f ol%&e%@%@ﬁ%‘?biswmlwﬁgfeCO”d

base station t e secona carrier rst and second base
st ati ons maybdedgomg high @b ereelestwhsoae thecleennd dwsostatimaymay pgorg inci fofsx@r ent

associ at i on/ acfe‘sxc/e‘?s ask Y BE Fice VAR eI dGRYRP: éie%jgg i rfﬁ{ lpdg‘g%ta’?i&gtn?g  bel ong

in a high po as’s whereas the secon e station may n a | ower
power cl ass, uwestndtgbaccessseherdan tlangchel bade sfagon niaheupportsiestbeséd aeiew; oon may
support unrestri ¢l ed access whereas the second base station may support
restricted alCess," or vice versa. [0071] In one design, the first and
second carri ElOSl]rrayIrbenef dsighhthe dosranil Bécon&Fodrribtsandy bl By thehéovhilinkt Hoase

station may §1oc':19 182 f[hlertsrgt bgls?é[ s%at%o%%‘a%rnger?f a grst 8'221 %ransmflsls{oitonct e Erst carr?'ér at
the first transmit power level to a first UE. For block 614, the first base station may
send a second data transmission on the second carrier at the second transmit power level
to a second UE. In one design, the first base station may send control information to the
first and second UEs on the first carrier, which may be a downlink anchor carrier. In
another design, the first base station may send control information to the first UE on the
first carrier and may send control information to the second UE on the second carrier.
The first base station may also send at least one synchronization signal on each of the
first and second carriers to allow UEs to detect the first base station.
[0072] In another design, the first and second carriers may be for the uplink. For
block 612, the first base station may receive a first data transmission sent by a first UE
on the first carrier at the first transmit power level. For block 614, the first base station
may receive a second data transmission sent by a second UE on the second carrier at the
second transmit power level. In one design, the first base station may receive control
information from the first and second UEs on the first carrier, which may be an uplink

anchor carrier. In another design, the first base station may receive control information



the first transmt power level to a first UE. For block 614, the first base
station may send a second data transm ssion on the second carrier at the
second t rwomyisgiader | evel to a second UE. I n one desi gal/usb@ofous’es base
station may send control information to the first and second UEs on the
first carrier, which may be a downlink anchor carrier. In another design,
the first base station nay send control information to the first UE on the
first carrier and may send control infothation to the second UE on the
second carrier. The first base station may also send at | east one
synchroni zati on signal on each of the first and second carriers to allow
UEs to det ecfromhte ffirst SIE baghe $itsatchoir afd AR [redeivearvatrblemfabagtignfromhtbe f i r st
and second carriqeg ma% be Eor the uplink. For block 612, the first base
station may 1ECE %05 iTSYCG4IS transmi ssion sent by a first UE on the
first carrief00a3] t hin derdebigh rtan first indp@oedd dagwed maj-0¢ abligpek tothd firdthed f i r st
base station ma ecej ve second data transm ssi sc—I*nt by a, second UE on
the second c3PIBP-EFafifs et tPan S BERERICUE! 0 PROBTEIHES B, t he
first base stiat b siRiyn MREEix¢Bange Righlingl WHtlD tH¥BIcc @MY Bds® Ratibie of b mStwoaind
second UEs on the first Cﬁll‘l‘i er, V\:{ji ch d@y be an ,ulpéi nk g1nchor, carrier. In
anot her desi g {heetqrmngtth bcedf S ifshpndmtyiesoad SPYIET RS Fth 1SS H P&l onf r om
the first UE@mpldéeffirkiSHas€asiidnhayddeerii WIRARE WLre@@RtFa@imit PEWERtthon from
the second UE on the second carrier. [0073] In one design, the first and
second car ri Eeendhedfrigiebased of fappcity bepdititp By seeand HaroritioBayethe tdtelshs based
on a static RLws&Mm -static schedule. In another design, the first base
station nmay exchange signaling with the second base station or a network
entity to detld7Hi neln ¢ne dgsiagn.ghe fikebgsp pgtionamay msersee opios af tiedistisprrisach base
station. For XM Ge &by fi ShuidESmeThbh iRy HSLEL L AEnMIRL Biod O
reduce transmt power on the second carrier base n capacity nefit to
t he second belstedirsitdagier dor ¢dmemynicagibes dn pevtherrdesigh.00F first|basosetidemiygn, t he
first base s I .re V, I i i er e by
t he second bgeg%hlg%aat%ﬁgn c?ﬁlliee s%f(?lg It% 9{5%% %Q%rt?%dt%ﬁe %ﬁééibsagg{t%o %rfoelfntglg tr#éflg
portion of thmeftatiagr Tharfwitbasclsarior oayrtheh canmomcaté pn teotshered pesbgof, the he
first base ) %‘trilcpcr;lrrwx tgghresg{gnrge.tao grrlteieqn of the second carrier reserved
by the secont BELES PO RS S PHEOF T §Y base station. The first base
station may {0025 comue dxaige, the fitd®adeasseion echydddrtifoa ledst bineUSecondngarri er
e o p LA b, PONEL ok Yl o B b e Her B0 0 Moo EaDAS
The first base station may direct the identified UE(s) to the second carrier in order to

balance load across carriers.

[0076] In one design, the first base station may broadcast (i) bar information
indicating that the first carrier is not barred from use and (ii) bar information indicating
that the second carrier is barred from use. In another design, the first base station may
broadcast bar information indicating that the second carrier is barred from use by a first
set of UEs and not barred from use by a second set of UEs. The first base station may
also broadcast other bar information for the first and/or second carrier.

[0077] In one design, the first base station may communicate on (i) a third carrier at
a third transmit power level and (ii) a fourth carrier at a fourth transmit power level
lower than the third transmit power level to reduce interference on the fourth carrier.
The first and second carriers may be used for communication on one link (e.g., the
downlink), and the third and fourth carriers may be used for communication on the
other link (e.g., the uplink).

[0078] FIG. 7 shows a design of an apparatus 700 for communicating in a wireless

network. Apparatus 700 includes a module 712 to communicate on a first carrier at a



t he base station via the first carrier and observing |l ess interference on
the second carrier. The first base station may direct the identified UE(S)
to the sewondoxEsssser in order to bal ance | oad across cacmiuse@9/ofey6] I n
one design, the first base station may broadcast (i) bar information
indicating that the first carrier is not barred fromuse and (ii) bar
information indicating that the second carrier is barred fromuse. In

anot her design, the first base station h&y broadcast bar information

i ndicating that the second carrier is barred fromuse by a first set of UEs
and not barred fromuse by a second set of UEs. The first base station may
al so br oadcaftst wahmit posver endl by Elrst dascf statiob fead hintainlediid focomseaocutk aaari er .

[0077] In one design, the fir base statio 0 nicate on (i),a third
Cartier ot CaSent b AR R S e e RFBRF B B afeoly °,
fourth transtrutsmiipoeer keyeéking twer tHahdr firfierahdmit poviar dgvsim t power | evel to
reduce inter nce e fourth carrier. e first and second carriers
my be used MBPSTonfiin EEm0R dhretfia e 1 16y conthri BRRRY RO 1 he
Ehi rd anﬂ fOstlﬁtidhki;?)&rWiire%sS né’tﬁi_‘x{)ﬂ@ﬂhbss%héonﬂﬁasdéﬂmﬂh@?dét@mirﬁm daheer OhVIRg :ci nk
e.g., the uplink). [007 FI 7. shows. a design an apparatus 700 for
comuni cat i nlsss hnt%r_fwl}f}ca fg&g %hé%%?%?_ APIoAr 4PN NS a\éﬁﬂﬁwauﬁ%é_ 712 to
comuni cat e @fmdufitdhich (KISkId18Y. Be s8donl Bhselsta@BS Maf dQOWRAC the Ufdrfdidhcdod | I St
base station, and a nodule 714 to communi cate on a second carrier at a

second transfAch opdsenuliiplgespirisys baned o1 pear-thparie mepsytamsats frame Uscosntling ansni t

pover |evel RehRg £OMREe {RRA, dbeThd Je8dndih@$oh nR9Whmub¥st on kRQ4Rier FI G 8
shows a design of a process 800 for communication by a second base station

in a wrel es®losktdiby kihefine andtesend hsssdationg miap helppe/indéffaenipawerslasses of er
having | ess || BEGnt 50 Riok base station anong nultiple carriers
avai |l abl e forg%gl[ﬁhﬁlﬁ]?c%ﬁnonsggﬁ%&épg%m. The second base station may

det er mi ne t hBOBYt er FEG chgewen desigholbdn apperatvs 900 fiir somanicating ihagartlaon

over -t he-al r Ur K%M 660 Meldads o ShORR! b1+ BQMENE, b 3F E\f}ﬁ gtation
. t S t ’
etc. The sec%%ﬁa%ase&ga?aﬁsl on may Communi ca%e on %ﬁﬂéﬂ cafrier F 0%1( 14).
The first anohtsfoond fiaseasfiati bass sayorbelnomg nnltdild f@remt poikdle cfoasses or
my support different, assoctatlen hypes, {0080l FLG., 8 shous, o, degign of an
appar at us 900 O MR cAl PG iTn ™ & W PEIMESEC 8t Work T apphar St US
i ncl udes a nmakidne ti81 Arst and etemdi rge atadasr baonghay imndiffeess pontiecharence from
a first base sta.iog.ﬂnnp% nultiple carriers available for

supporting difterent association types.

[0081] FIG. 10 shows a design of a process 1000 for communication by a UE in a

wireless network. The UE may detect a first base station operating on a first carrier at a

first transmit power level and on a second carrier at a second transmit power level

(block 1012). The second transmit power level may be lower than the first transmit

power level to reduce interference to a second base station operating on the second

carrier. The first and second base stations may belong in different power classes or may

support different association types. The UE may communicate with the first base

station on the first carrier at the first transmit power level and/or on the second carrier at

the second transmit power level (block 1014).

[0082] In one design of block 1012, the UE may receive signals (e.g.,

synchronization signals) on the first and/or second carrier from multiple base stations

including the first base station. The UE may select the first base station for

communication from among the multiple base stations based on the received signals.

For example, the UE may select the first base station based on received signal quality,

pathloss, etc.



communi cation, and a nodule 914 to communicate on the carrier by a second
base station, the first and second base stations belonging in different
power cl aseasowisssapporting different association typesPCraG8dp/od76s 10
shows a design of a process 1000 for comrunication by a UE in a wirel ess
network. The UE may detect a first base station operating on a first
carrier at a first transmt power |evel and on a second carrier at a second
transmt power |evel (block 1012). The $®cond transmt power |evel may be

| ower than the first transmt power level to reduce interference to a
second base station operating on the second carrier. The first and second
base stati onf0RHy bEhobif may ekldct dreefitst qnosmemndcdaaﬂ;esefsr mmrrmycaﬁuqnmmtthe

different as ation types. St base
St onon ¢ REFhRE SRl YRRe of18 il TF Fuef ARHRLE AL St bl 5l SRS

t he second caf tht ditstahd tsdfasen@eaméld tThanHriky pﬂmnhel Brvedr (ebbndadarrkd hdying [ 0082]
In one desig 1012, UE nma ece ignals (e ,

oot s PeftrarsRa! SER Gutie RSPk, " giiet g 6% Perasist 11 pl e
base st ati ongeifiigctilicn ifitBEerbrice h tlliba@eorﬁit@frle@ﬁb abbh€a WireshBl. J@keH mhye first
base station for conmunication from anong the rrultlgle bas tions based

on the recei V! dicgheans capst ifdicipprisrenehign s sagerdepdey bttt Tase
station basegEGiyeatMadnSHigN@ sc@H@tirtiv in BAkhn@ses. et ¢. [ 0083] The UE may
select the first or second carrier for communication with the first base
station. |n U8HdesTBhUEPRY agmmpaicaigeyidy the Hiest baseetajier o8 thgrglectgdigdrierty of
each of the fjfslcanf tl?ee(ﬁlﬁ’ﬁﬁy‘é%hﬁhgfer(ég Té&@ivygrs%ﬁ&)cﬁﬁ £8 ot idthidtioRr
second carrier having higher received signal quality for comunication. In
anot her desi g thet spéeclge qepryer seittedhte e base stiogarlpi aspthir designe ticeEn@ay on t he
second carri rrier
if the inter é"}% 829%%&'(1 ?Igﬂglglfpl?élg ﬂr;l{regﬁ dﬁqﬁfﬁ?ﬁ%ﬁ {1901? 30 gﬁny al so
sel ect the f¢arstr fom dedionbascattiver in ot her manners. [ 0084] The UE may

communi cat e Wf;’kﬁat Ng1d! 18kn E &E@B of hn® ptaﬂﬁlss 8?‘3%?‘301%@1‘{1 cﬁ{on i, ONe

design, the y exc'hang ecelv or sen ata and contro

i nformation wireheztseleszejrbct%emruas t]OQrchmdelsl atninelufei I $2 tdodeseet & fiatt basa .station anot her
design, the UE q% ﬂ ge.contr rtt'rarﬂfn%”at'r qn % naf rsh %re}rrlteg and
may exchange '&&tA at seli ect &d"carti er PPYEmANE"t T $t> RS £CHat on.

[ 0085] FIG s’le]:orﬁhmmm gheet gavebfowan ttapphy st sradshiOpdvodr leehmmdiacabidde i n a
1114 to communicate with the first base station on the first carrier at the first transmit
power level and/or on the second carrier at the second transmit power level.

[0086] FIG. 12 shows a design of a process 1200 for communication on at least one
carrier with control information being sent on a designated carrier different from the at
least one carrier. Process 1200 may be performed by a station, which may be a base
station, a UE, or some other entity. The station may communicate on at least one carrier
(block 1212). The station may exchange control information on a first carrier for the
communication on the at least one carrier (block 1214). The first carrier may be
different from the at least one carrier. The control information may comprise
scheduling grants, CQI information, ACK information, and/or other information for
data transmissions on the at least one carrier.

[0087] The station may be a base station. In one design, the at least one carrier and
the first carrier may be for the downlink. The base station may send at least one data
transmission to at least one UE on the at least one carrier and may send control
information (e.g., scheduling grants, etc.) to the at least one UE on the first carrier. In
another design, the at least one carrier and the first carrier may be for the uplink. The

base station may receive at least one data transmission from at least one UE on the at



wi rel ess network. Apparatus 1100 includes a nodule 1112 to detect a first
base station operating on a first carrier at a first transmt power |evel
and on a wecomdissasri er at a second transmt power | evelpClrasesoohsns t he
first transmt power level, and a nodule 1114 to comunicate with the first
base station on the first carrier at the first transmt power |evel and/or
on the second carrier at the second transmt power level. [0086] FIG 12
shows a design of a process 1200 for co#hunication on at |east one carrier
with control information being sent on a designated carrier different from
the at | east one carrier. Process 1200 nmay be perforned by a station, which
may be a baskastaaticamier anuﬁ;ayaecmnubhmformatim ye.g..ThesowsteataqoestsreyCK
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rante. OO FRRGHE iooht CRGRVT Htor it VB 36 BENER T R 0o or dat a
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station. In one desij the at |east ope carrier and the first carrier may
be for the dBAP Sk T dhopsestafoRanghe ﬁﬁ&caéré% Tnygnofhen desighin the gh feast one
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control information (e.g ullgtg grants, etc.) to the at | east one UE
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first carri ehfifed L roldifctdielk. AdRG, BARKIOR! AL RNIT RARNYA @ | east
one data transm ssion romat | east one UE on the atl east one carrier and

may recei ve Boheaigir i nformation (e.g., resource requests, ACK information,

etc. ) fromtgﬂsﬁjt 'Ff’ét15’@1?0&%'521%5Qéﬂeoffénr%%paﬁ?&sriﬁb IQ%&Lnlmﬁ)nsﬁlaéi on nay

be a UE ne ‘design, the a t one rrier rst carrier may
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(e.g., scheduling grants, Ase station on firdt carrier.
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for the upllggtliat I.Irilpay send a data transmi ssion to a base station on at
| east one of “tha 4t Fe&&t one carrier and may send control information
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UE or a network entity. The network entity may be a base station, a network controller,
or some other entity. The station may determine a metric for each of multiple carriers
available for communication (block 1412). The metric may comprise at least one
parameter other than signal strength, such as received signal quality, pathloss, etc. The
station may select a carrier for communication from among the multiple carriers based
on the metric for each carrier, e.g., as described above (block 1414). The station may
communicate on the selected carrier (block 1416). In one design, both data and control
information may be exchanged (e.g., sent or received) via the selected carrier. In
another design, control information may be exchanged via the selected carrier, and data
may be exchanged via the selected carrier and/or another carrier. The selected carrier
may be designated as an anchor carrier for the station and may have the attributes
described above for the anchor carrier.

[0091] FIG. 15 shows a design of an apparatus 1500 for communication in a
wireless network. Apparatus 1500 includes a module 1512 to determine a metric for
each of multiple carriers available for communication, the metric comprising at least

one parameter other than signal strength, a module 1514 to select a carrier for



wi rel ess network. Apparatus 1300 includes a nodule 1312 to conmuni cate on
at |l east one carrier, and a nodul e 1314 to exchange control information on
a first ocmonoerisgas the communi cation on the at | east omeTameommus72sv t h t he
first carrier being different fromthe at |east one carrier. [0090] FIG 14
shows a design of a process 1400 for comrunication on a carrier with

aut o-configuration. Process 1400 may be performed by a station, which may
be a UE or a network entity. The networRlentity may be a base station, a
network controller, or sonme other entity. The station nmay determ ne a
metric for each of nultiple carriers available for comrunication (bl ock
1412) . The neimimicwiyn fonpamee tht rriuh'a)sbat capm@s pacd e ttier matibdor dablapargergnal

strength, such, as C ds naI at hl oss, etc. The station may
sel ect a car PI%t™ %? %lﬁﬁ%?ﬁnﬁ ‘t‘m%aﬁe % %%eﬁgcaliﬁe mul tiple carriers based
on the metri podyr edbdk. wawhoven desagrgofamccciesm(] fbeﬂroammgmmkrnﬂaﬁM) The
station may gorrpunlcate ont1 %ﬁ arr &g ckl J( f

desi gn, bot h®HAPH® SAECLGAYE <SP H‘FWP aﬁ?ﬁﬁ?tl% EGL épﬁfma“glént or
receib ved) \r/]i mhhl@asseh@ﬁatrﬁa (}51@&1{1@2). The meﬁfbﬁlgaugﬁ%rgaach @@ﬂ'ﬁrr@yhlh(ﬂlé@% mat i on
may be exchan via the sel ect carrier nd data nmm xchanged vi a
the sel ect edwg%ﬂg?r. UF AR7 I DAReA fﬁl@ﬁl B3 1 1T0F Doy siagi él&yyegfoe%a%t' b g%y be
desi gnat ed amf@maBRLQVESS ¥hich@hayf R tHehar fif@naQth RNktciBe Reess bhk @ ri but es
descri bed above for the anchor carrier. [0091] FIG 15 shows a design of an

appar at us 15889dploglohtihi cation in a wirel ess network. Apparatus 1500

includes a npgydie 1RlGhel@siGE RS NG FRe FBHE Gayf 58’m1§§§hrs@£nd§é&5ﬂd@a§1ef:sar riers
avai l abl e for conmmuni cation, the netric conprisin | east one paraneter

other than sTemnbdr mforeatign for the fiteAneer TBYAndicate Bleb e ﬁast@arunuet grbarred, and
for comuni Ca{h'ecbgr itﬁ“&ﬂ]a Hi?@cg tfl@%:ggyd Eérﬂélemgfft{dﬁcg{esthgatﬁggec%fi'd Eﬁﬁﬁtl{olt ¢ for

each carrier, to comunicate on the selected carrier.
[0092] FIG b_fﬁ'reslhdm eaarntésltgm bak statipn opess DEOO dsorfulbtioedvapevaignihe

i nformation t ]iﬁ% n may
determ ne ba?e\ém?\df%rﬁ%gta?%% Ol%’&%?trér[gml% \g"sxlreﬂgﬁé%gglr%rf;ﬁlg{clé rf:?}r %%EW hlg bar

i nformati on Mmay beasid toalire¢tdfEsntayac¢entibe dbee wdionhéa the hecooducamelr Tle Ipae r ed

fromuse. The base stati br oadcas ormati on to UEs, which
may use the e%t%onunﬁ otil%re%re“g?% GEEY %ﬁnEeo tg%gr Dy lgﬁpgr%”é%ee station (bl ock

1614). [0093]00b41 onén alweieqtssidnh) ehecttar hrﬁ“amtanomﬁorcaagmetnecrarmmynayomm:ats ¢haf i r st

and second C%e carr1er'S is not barred for a first set of UEs and is barred for a second set of UEs. For
example, the base station may be able to use a lower transmit power level on the carrier.
The first set of UEs may be UEs that can achieve satisfactory performance with the
lower transmit power level. The second set of UEs may be UEs that require a higher
transmit power level in order to achieve satisfactory performance. As another example,
the first set of UEs may be capable of operating on multiple carriers. These UEs may
receive data on the carrier at a lower transmit power level and may receive control
information on another carrier at a higher transmit power level. The bar information for
each carrier may also comprise other information that may be use to control access and
communication on the carrier.
[0095] FIG. 17 shows a design of an apparatus 1700 for communication in a
wireless network.  Apparatus 1700 includes a module 1712 to determine bar
information for at least one carrier, the bar information for each carrier indicating
whether the carrier is barred from use, and a module 1714 to broadcast the bar

information to UEs.



The bar information for the first carrier may indicate that the first
carrier is barred, and the bar information for the second carrier my

i ndi cat e wbanowisesssecond carrier is not barred. For examphras2tdap4drase
station may be able to use full transmt power on the second carrier and a
| ower transmt power |evel on the first carrier. The bar information may be
used to direct UEs to access the base station via the second carrier. The
base station may then redirect one or nd2e UEs to the first carrier, if
appropriate. [0094] In another design, the bar information for a given
carrier may indicate that the carrier is not barred for a first set of UEs
and i s barr e@0p@r aTh@nmddesetFHﬁ§UE§ IFOB dﬁampﬂé m&hemhmﬁe;smambmn may be
able to use Homer é poue 1 1 i rst. set of
UEs may be C §CHRaEr Vr‘nce%c ré‘ &% a?‘te‘(lgffsac‘i %CF%?nlﬁ%rﬁog%pr?ﬁ?%l e wug%"ﬁ t%ré ower
transmt powekembeaedoftwhitecoses Gnawaetodek, &Eﬁnﬂﬁyo&ﬂwhﬁﬁnﬂh&mfrEQUIre a
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mul tiple carrmi ghsral, ke sehdififes MRy Yeepplidetodalyan@ibet BEcHAE il tn ahaldouower
transmt power |evel and may receive control information on another carrier
at a higher Uf&{Snmit power level. The bar information for each carrier may

al so conpri spoggiher FiGf @ Bt @Blokk dlagfBYofREIHSE of @ b&R @faﬁ@ﬂuem q¢§ Sn@dd
comuni cation on the carrier. [0095] FIG, 17 shows a eS|g@B an appar at us
S

1700 for conkni20ariish may bs euieral]ths Basp statippskeNBagsdroae 98 the7gBs imBiGudes a

nodul e 1712 B%e@%&%ﬁﬁh@ﬁm?%@e@ﬂ@&hﬁ%ﬁl@%n&ﬁ&mQB3L§ﬁﬁhg9Q@&ﬁa&ﬁhﬁﬁ426he bar
information for each carrier cating whether the carrier is barred from

use, and a ndulbe cqmpped witlh Rodknast 1%32@ thyapeh M8r.neharom gwewdkd. 3 bead] The
nodules in FRGS 7, 9, 11, 13, 15 and 17 nmay conprise processors,

el ectronics éVfces, hardmare devi ces, electronics conponents, |ogical
circuits, nel§pP?les, Asbiscwatien Eidkedrandnpit papegseordga may eqceive dagp framya data
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been describ mo carriers.n genera ni ques nmay be applied
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bl ock di agram. of a e statian/e whi ch may
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(TX) multiple-input multiple-output (MIMO) processor 1830 may perform spatial
processing (e.g., precoding) on the data symbols, the control symbols, and/or the
reference symbols, if applicable, and may provide T output symbol streams to T
modulators (MODs) 1832a through 1832t. Each modulator 1832 may process a
respective output symbol stream (e.g., for OFDM, etc.) to obtain an output sample
stream. Each modulator 1832 may further process (e.g., convert to analog, amplify,
filter, and upconvert) the output sample stream to obtain a downlink signal. T downlink
signals from modulators 1832a through 1832t may be transmitted via T antennas 1834a
through 1834t, respectively.

[00100] At UE 120, antennas 1852a through 1852r may receive the downlink signals
from base station 110 and may provide received signals to demodulators (DEMODs)
1854a through 1854r, respectively. Each demodulator 1854 may condition (e.g., filter,
amplify, downconvert, and digitize) a respective received signal to obtain input samples.
Each demodulator 1854 may further process the input samples (e.g., for OFDM, etc.) to
obtain received symbols. A MIMO detector 1856 may obtain received symbols from all
R demodulators 1854a through 1854r, perform MIMO detection on the received

symbols if applicable, and provide detected symbols. A receive processor 1858 may



may be equi pped with R antennas 1852a through 1852r, where in general T
and R > 1. [0099] At base station 110, a transmt processor 1820 nay
recei ve owba0odwises4a data source 1812 and control i nfor neCrars26000u872s
controll er/processor 1840. Processor 1820 may process (e.g., encode and
synbol map) the data and control information to obtain data synmbols and
control synbols, respectively. Processor 1820 nay al so generate reference
synbols, e.g., for synchronization signals and reference signals. A
transmt (TX) multiple-input nmultiple-output (MM processor 1830 may
perform spatial processing (e.g., precoding) on the data synbols, the
control synbpilosgss dagd/ ademb&hﬂate efl@nterhemee, sqmbdﬂcsde)ithe aptotted apinbols, aprdviday

ool do T OURYAUINRL R FRITR R SR S ERATRE PUARIEL 127

for OFDM etﬁ>@am@omm®ﬁmamam8®utput sanple stream Each nodul at or 1832 nay

further proc e. filter,. and, upconvert)
the out put RSP b A0 i PRSP M SR RS g el s

f rom nodul at @4ts frd$32aath @dsmeghs@&aatcoﬁf&y uhenﬁdhaﬂsmﬂ t@eoNdrdrdccat egsnas 1834a
t hrough 1834t, respectively, [00100] At UE 12

nt ennas 1852a t hrough
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for OFDM etc.) to obtain received synbols. A M MO detec 56 nay obtain
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synbol s. A recei ve processor naypr ocess
delnterleavel&%ndC@@ﬂb@ﬁ§¢ﬂhbmd@ﬂenn@®IQWHEQWBSﬂﬁb@dﬂﬂéﬂhebndédﬂdéﬁ& for UE

cont 1o ter prat EREiH et PR BEGH B FRCAT) RO Grod L PHEFUSRAR T,
processor 18©¢ommywnbnnﬁw@13n@ process data froma data source 1862 and
contr of 1 1 OgR Onc RAT SO LB BRETR e RGP 0
transmt prOﬁaﬁﬁmrHHEﬁMUEﬂﬂOb&mpﬁﬁ@ﬂﬂed%hwﬁarHXAﬁkhmbmmeESSGBMiBﬁﬁi
modules at base station 110 may perform or direct process 600 in FIG. 6, process 800 in
FIG. 8, process 1200 in FIG. 12, process 1400 in FIG. 14, process 1600 in FIG. 16,
and/or other processes for the techniques described herein. Processor 1880 and/or other
processors and modules at UE 120 may perform or direct process 1000 in FIG. 10,
process 1200 in FIG. 12, process 1400 in FIG. 14, and/or other processes for the
techniques described herein. Memories 1842 and 1882 may store data and program
codes for base station 110 and UE 120, respectively. A scheduler 1844 may schedule
UEs for data transmission on the downlink and/or uplink.
[00103] Those of skill in the art would understand that information and signals may
be represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.
[00104] Those of skill would further appreciate that the various illustrative logical
blocks, modules, circuits, and algorithm steps described in connection with the

disclosure herein may be implemented as electronic hardware, computer software, or



if applicable, further processed by nodul ators 1854a through 1854r (e.g.,
for SCFDM etc.), and transmtted to base station 110. At base station
110, the wpl2oopkissssgnal s from UE 120 may be received by aotraspes/0is3sl,
processed by denodul ators 1832, detected by a M MO detector 1836 if
applicable, and further processed by a receive processor 1838 to obtain
decoded data and control information sent by UE 120. Processor 1838 nay
provi de the decoded data to a data sink24839 and the decoded control
information to controller/processor 1840. [00102] Controllers/processors
1840 and 1880 may direct the operation at base station 110 and UE 120,
respecti vel yconrimtiess of bdlB40Tarttady ilbishrete this oeshargsatalitg foldudvesse ahd base

station 110 erformor direct process.600 in FLG. 6 rocess .800 in
Fla 8 prochabeRShh R v SSp B RE TRSS GRodberrie Sop R BRI 00
FIG 16, anddstrimihboveprcaaedhs@semsrof g fuaiondligy e® hd@siciuclh Adhcli@abiyris
Processor 1880 .and/ or other processors and nodul es at.UE 120.may perform or
i rect pr ocol @ISO i BEaRoST BRSeE L EIB0 R B cericyar GPRiERd Fibo”t n
FIG 14, andi®ignQoh@fainy RgRsaies thobvérhie sfseshnsklesatdesc miabaphaked the
Menories 1842 and 1882 may store data and program codes for. base station
110 and UE 1 frlbeésg@etfqneétiyym YErEOR etitSetor 19991 MEIFUSE HBRHAEOLEN 19D dat a

transm ssi onimlerhdi@atid@WRELiOKs AAdORotWR! infbkpretb® @ @BlsinkN® AepadhireSkbhl thé N t he

art woul d understand that information and signals may be represented using
any of a vari@p§olghe pesenedisghesufcechnol ogi es and techni ques. For exanpl e,

data, instrugiph@d]s TEOVIRRLSHuskBRY IBLAIONockR! @IS, 2Rl ieuiRYdRAIbR4 1N
chips that nmay be referenced throughout the above description nmay be

represent ed ypngasion agdshe dsplesarsthereiomay be windeppratddor werfesied with neenaalf | el ds
or particles i f1el ds..or:pnarti . i.nat.l:an: f.
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described in negt | pth t .di u r el y [ e d as
el ectronic h%‘%gd\%brag%&eg%%%t grr tgﬂg?lg \évl:trqegq ao?fg%rtﬁ]%i ﬁ%@?%%scogfpoh%%‘l. Eﬁgﬁ)& early
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partLoul e Rl LR B R R GARY AL PRTRRRES, 0. LS BNELA
a DSP and a microprocessor, a plurality of microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such configuration.
[00106] The steps of a method or algorithm described in connection with the
disclosure herein may be embodied directly in hardware, in a software module executed
by a processor, or in a combination of the two. A software module may reside in
RAM memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known in the art. An exemplary storage medium is coupled to the processor such that
the processor can read information from, and write information to, the storage medium.
In the alternative, the storage medium may be integral to the processor. The processor
and the storage medium may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the storage medium may reside as
discrete components in a user terminal.
[00107] In one or more exemplary designs, the functions described may be
implemented in hardware, software, firmware, or any combination thereof. If

implemented in software, the functions may be stored on or transmitted over as one or



described functionality in varying ways for each particular application,
but such inplenentati on decisions should not be interpreted as causing a
depart ur ewbnoswtskasscope of the present disclosure. [00PQ5jUSTdVE/O¥ERS OUS
illustrative |ogical blocks, nodules, and circuits described in connection
with the disclosure herein may be inplenented or perfornmed with a

gener al purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a f2&ld progranmabl e gate array (FPGA)
or other programmabl e | ogic device, discrete gate or transistor |ogic,

di screte hardware conponents, or any conbi nation thereof designed to
performthe murecimi;tnmﬁordesmoﬁd:)em alvempirtar- reéd@dmmeﬁhmuﬂpmpﬁemm@bk:smedimy be a
m cr opr ocessor ernative

Convent | onar M Sdtoutfrirdfs St BB 4R i SRF B PR uS Hedhime, A
processor mathagfasibitados tramfblenmmt@ﬁbm Iﬁogrﬁl’ﬁﬁtdﬂﬁbma)pia@f tocanofhet | n&gstdege ces,
e.g. aconblngltlon of aDPbl €1cro rocesﬁlor, ap%rral

m cr opr ocessBFYa MEXHeSPY AEH th&ﬁ % EHEROIET o ohp U P‘brﬁos\ﬁnotrﬁpeﬁlabSP
core, or anyp@pbercosipafir.c @y wglbatidiple, [aﬁ@ll@ﬁ]lm]fﬁlt@n$tsﬁmscdﬁfpu&r-fi’@ﬂﬁtﬂéi or

al gorithm described in connection with the dl]%ﬁl osure herein. my

enbodi ed di r Betif R ROMBHEMY; RONV. ERHEMaf B-FoMutre Ot%%z@@maé&l%yﬁ%{age

processor, Omapittid dRRAVFBLE BfheOhadite LR Et &e\s&fstwem%ofﬁ@ﬂ%@umuatrc@lsl de in
RAM nenory, flash nmenory, ROM nenory msrmr EPROM nenor

regi sters, hbgeed T%%rrys?r ﬁ@rﬁﬁlﬁalmdé)ragrgm CO@P lee&nﬁewhe SrrmegfynsHupagns Pb?"m‘ of
storage medi é{FﬂcKl'i‘é%VMﬂd'tﬁhtTcQ?b@Eécess@th)?)é%@Pérﬁ@ﬁgﬁ)%@&aﬂﬁcﬁpﬁlrﬁﬂ% kSmpaupl ed to

the processor such that the processor can read information from and wite
i nformation 92 genpsalPumosgyer msairbPHPSA Prdsessarl-t ddseapiy eonne¢iwnds orapgey medi um

may be integral &aPco%ﬂa%te?"r %é&"edlufﬁhgopé}& gfesﬁrtheas’&%f%‘?s ﬁ&rﬁ%ﬁt&?ﬁﬁ&%ﬂé um may

reside in an A may resi user termna
al ter nati ve, welhite preoee s othearsdiotdruse osiage crwdilimblasljber epiicdebles tvditser et e

conponent s I ana d??tgf%ﬁ:) rl%lq e (Dkggjog)wlre elg's t%aﬁloﬁ 16@150% a(g)fso %d’a‘rﬁ%ll ﬁ& gns,

the function Ilemented T n hardwar e \7vare I rmaar e,
or any conbi matrowavet then elm‘ coaleal icahd¢, eftentoptic cabls afvistaalr gnir, ., fourvditdlasns may

be stored on OIB ransmtted fQVer as one ornore i nst ldC&IO S fﬁl%Ode on a

conput er - r eaFSBICR R G thes BERST B0 SAGTHTTEV RS AR mc Fudes'“s %r?{)ut er
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reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.
[00108] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of
the disclosure. Thus, the disclosure is not intended to be limited to the examples and
designs described herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.

[00109] WHAT IS CLAIMED IS:



medi a may be any avail abl e nedia that can be accessed by a general purpose
or special purpose conputer. By way of exanple, and not |imtation, such
conput er -woadabisessiedi a can conpri se RAM ROM EEPROV| EDTRGhRb0o048TRHIEr
optical disk storage, magnetic di sk storage or other magnetic storage
devices, or any other mediumthat can be used to carry or store desired
program code neans in the formof instructions or data structures and that
can be accessed by a general - purpose or2@peci al - pur pose conputer, or a
general - purpose or speci al - purpose processor. Al so, any connection is
properly ternmed a conputer-readable nmedium For exanple, if the software is
transmtted froma website, server, or other renpte source using a coaxi al
cable, fiber optic cable, tw sted paidt, f&ﬁ%tal subscri ber line (DSL), or
wirel ess technol ogi es such as infrar ;A o, and mcrowave, then the
coaxi al cable, fiber optic cable, twsted pair, DSL, or wreless

t echnol ogi es such as infrared, radio, and mcrowave are included in the
definition of medi-um “Dindthednel démmunigadingsiada vareddsh compunigate sudwpdket di sc
(CD), laser %&@ﬁmgﬁptical disc, digital versatile disc (DVD), floppy disk
and bl u-ray disc ere disks usually reproduce data magnetically, while

di scs reproduce damnupkiicabh y fisittdarrlcages $irst Gandminpowarisved by tahigstalirov e
shoul d al so Bek%nghpded wi thin the scope of conputerreadabl e nedia. [00108]
The previous gésérlption of the disclosure is provided to enable any person
skilled in the ardontnounivakez or a seend tuerictias ¢ kasod eansyWat pooues laveldiyfthe &itst ons t o

the disclosure wl.l be readily apparent those skil]led in the art, and
the gener o pie melipn 28 ssEnrntARPEVE b Bobe Rt iy b 5ol b0t ons

Wi t hout depalet¢ling redws ibfedfersider fot a O¢cosd Ope Qitichh@ndingida@sgioe.thel kecsnd t he

di scl osure i s not in%endeg to gggjinited 9 t he exg&gles and desi gns

descri bed hef&H- Bt TSt 2pd speond hage gBHorshRlohees Fat PBREST SEERT Wi th the
principl es agagpooveliffernt sk&satdh sposed herein. [00109] WHAT IS CLAI MED

| S:CLAIMS 1. A nethod of comunicating in a wireless conmrunication network,
conprising: conmunicating on a first carrier at a first transmt power

level by a first hase 1hbadia; ofAMEMCIOWRERIC AL NG @RicRiSRGEAY ©ahs KRE at a
second transnmit power level by the first o )
base station in a first power class, and wherein the second carrier is assigned to the

second base station in a second power class different from the first power class.

3. The method of claim 1, wherein the first carrier is assigned to the first
base station with unrestricted access, and wherein the second carrier is assigned to the

second base station with restricted access.

4, The method of claim 1, wherein the first and second carriers are for
downlink, wherein the communicating on the first carrier comprises sending a first data
transmission on the first carrier at the first transmit power level to a first user equipment
(UE), and wherein the communicating on the second carrier comprises sending a second
data transmission on the second carrier at the second transmit power level to a second

UE.

5. The method of claim 4, wherein the communicating on the first carrier
further comprises sending control information to the first and second UEs on the first

carrier.



base station, the second transmt power |evel being |lower than the first
transmt power level to reduce interference to a second base station
conmruni cavongowrssidie second carrier, the first and secomdThBs@I®isRs ons

bel onging in different power classes or supporting different association
types. 2. The method of claim1l1l, wherein the first carrier is assigned to
the first base station in a first power class, and wherein the second
carrier is assigned to the second base 8tation in a second power class
different fromthe first power class. 3. The nethod of claim1, wherein the
first carrier is assigned to the first base station with unrestricted
access, and wher eb.n t The sedlonidofCarim éy wheremsthe dimgcintletdnd e drebfas e
station with ﬁeitrLcLeqhaccessﬂ %. Th%lnFtpod.of clain11,.wher9ip Rhe first
and second cHFPRer RN SPHBUATPRRT LMY FeMREHIRT YA hg b he
first carri etrasoigeionses b enitktingereequiphieht @HL) antthafiSntasiséranthefirith@ndmit st
carrier at the first transmt power level tq a first user equi pnent (UE)
and wher o n PRI SAEPRH TR GUER AL ReaP TP T PIERE Bty o
second data # kKeR8MdSE i teAsHRsidheens 8¢ ANGc@ANUE &h taé sécofd sacionst the aashndt power
| evel to a second UE. 5. The nethod of claim4, wherein the comunicating
on the firstTREMEPEVeEISFeher conprises sending control information to the
first and second UEs on the first carrier.6. The nmethod of claim1, wherein

the first and second carriers are for uplink, wherein the communicating on
the first carrier’-conpghp fesshaderfeiajmfy wherein die cgmpumnicatilesen $sifsy caBist by a

first user egihBEMprisddEkec@Rng Bt iFbmEADA 10 AL QU bhShe hfABSML POVer
| evel , and wherein the communicating on the second carrier conprises

recei ving a ¥ucwherciatha qoramsidageg on thenecopy carrice BT IBMBFses Hecadepnd
carrier at t%tl%?ﬁ%gaﬁcfnmhte sB8 UE' 0?1‘4@4 se_cgndc Hﬁ:r.mat hod of claim§,

wherein the communicating on the first carrier further conprises receiving
control information fromthe first UE on the first carrier, and wherein the

conmuni cati ng on %he %%EgﬂﬂmEEEgﬁﬁ{hﬁﬁh&pg&ﬁ&%l rises receiving contro

information fromthe secon e second carrier. 8. The net hod of
claim1, further «xompgingisiggalingxathahgsaagndshagnationgo deteriminchee séthoratohdse

station to determne use.o; t he secon&jl3 :
carrier for communication by th¢ second base station.

9. The method of claim 1, further comprising:
reserving a portion of the first carrier for use by the second base station; and
using remaining portion of the first carrier for communication by the first base

station.

10. The method of claim 1, further comprising:

determining a portion of the second carrier reserved by the second base station
for the first base station; and

communicating on the reserved portion of the second carrier at the first transmit

power level by the first base station.
11. The method of claim 1, further comprising:
sending at least one synchronization signal on each of the first and second

carriers by the first base station.

12. The method of claim 1, further comprising:



carrier for conmunication by the second base station. 9. The nethod of
claim1, further conprising: reserving a portion of the first carrier for
use by t hwoewoisssdbase station; and using remaini ng por PCOUSedwsT2s$ i r st
carrier for conmunication by the first base station. 10. The nethod of
claim11, further conprising: determning a portion of the second carrier
reserved by the second base station for the first base station; and
comuni cating on the reserved portion of8the second carrier at the first
transmt power |evel by the first base station. 11. The method of claiml,
further conprising: sending at |east one synchronization signal on each of
the first and seamnmnmamﬁmgmsaﬁmdmhewfﬂm&hﬁ&a&enmu&mmohvd1@¢hﬂﬁmtME¢hod of
claim1l, fur%@gr onpri sing: conmuni cating on a third carrier at a third
transnit pom%?(1evgl by the first base station; and comnmunicating on a
fourth carrier atcomrﬁmWaﬁﬁg oi aﬁ&nihtcapw/af a lfqueadl tratnymtt Ipewti kesdl habefist at i on,
the fourth t@%nsnlt RO mg evel belgg c t han the thﬁ f transmt power
level to redbfsSiHeL S Eﬁ%ngH“&mBV 5%?% fopergthan the dhipd fransmit BeWEE - ond
carriers bei mgelu@ﬁaduéeqhteﬁammnaaé foafih eannelpwelﬂrsﬂuland aabhd dagridrhbdik @ed fourth

carriers being used for co ion 13. The met hod of claim1l,
furt her conpfogs@ﬁﬁ!un&étlmﬁv 0 @ﬁ e tﬁfo 4 o @ch@mﬁaﬁgﬁﬁstbwﬁe o’ t he
second carri&ﬁmhgﬁﬁgogang@gﬁplty benefit to the second base station or the
wirel ess network. 14. The nethod of claim11, further conprising:
broadcasting information indicating the first carrier is not barred from

use; and broadcasglngT%@Bgﬁggbfggm{pqhﬁﬁﬁb&ﬂm%ﬂ% second carrier is barred
fromuse. 15. The nethod of claim1, further conprising: identifying at

| east one user ecfsipmame Vivherge cedyes franshePdTar o0 thasesond garrigmbagedaon he
first carrieg, é§9m9&&%§&k@&mhﬁﬁmékmhﬁﬁa%h@wﬁd&ﬁn&&%ﬂzthe first carrier to

t he second carri

14. The method of claim 1, further comprising:
broadcasting information indicating the first carrier is not barred from use; and

broadcasting information indicating the second carrier is barred from use.

15. The method of claim 1, further comprising:
identifying at least one user equipment (UE) accessing the first base station via
the first carrier; and

directing the at least one UE from the first carrier to the second carrier.

16.  An apparatus for wireless communication, comprising:

means for communicating on a first carrier at a first transmit power level by a
first base station; and

means for communicating on a second carrier at a second transmit power level
by the first base station, the second transmit power level being lower than the first
transmit power level to reduce interference to a second base station communicating on
the second carrier, the first and second base stations belonging in different power

classes or supporting different association types.

17. The apparatus of claim 16, wherein the first and second carriers are for
downlink, wherein the means for communicating on the first carrier comprises means

for sending a first data transmission on the first carrier at the first transmit power level



16. An apparatus for w reless comunication, conprising: nmeans for

comuni cating on a first carrier at a first transmt power |level by a first
base st atwonpossss4aeans for conmuni cati ng on a second cacmiuseoa4gr2second
transmt power |evel by the first base station, the second transmt power

| evel being lower than the first transmt power |evel to reduce
interference to a second base station conmunicating on the second carrier,
the first and second base stations belo®ying in different power classes or
supporting different association types. 17. The apparatus of claim 16,
wherein the first and second carriers are for downlink, wherein the neans

f or comuni cmtaiﬁugtuser etqhipm‘ehtr(ﬂE)@admihereirx:therprehﬁefsr crmmmmicfatjng sethdisevgnd fir st
data transm ssi.on on.th rat carr Eldt? ral (f)ower Ievelto
a first user“&qui CBWBH%GSFBEB‘S ard %Nﬁear%‘foﬁ Aé r%%sélﬁ%“‘%“ I @%Fﬁ%ulh TATRY on the
second carri ¢ seonpirusest preansvél os a sceoiti UB. a second data transm ssion on
the second carrier at the second transmt power |level to a second UE. 18.
The apparatus of claim 16, further conprising: nmeans for reserving a
portion of the first gaebpREatisUf clig® 1Y utdie coeeng: base station; and neans
for using remainin ortion of the fir rrier for co ni cation by the
first bage stati o‘ﬁgangéor IESFTEPR &r RN ‘P%Yhevﬁ fefapde f Bbﬁ%m%t%%‘ﬂl base”?
conprising: ahtidneait one processor configured to conmunicate on a first
carrier at a first transmt power level by a first base station, and to
communi cate on a BEEbHT WHEFFBHNIAE Dartiek O5HY firyt£AGIST for seREIIICEgI byHYe t he
first base shatbhRPstafidle second transmt power |evel being |ower than the
first transmt power |evel to reduce interference to a second base station
comuni cating on the second carrier, the first and second base stations

bel onging in diffgyent elc) rent association
typesg 28 The ap%;r at%@wmgg?%ﬁ%%ssoﬁg/\%erelc%h%)é]rag?lpfrlgsnﬁfand second carriers
are for downlink,atdendt wieepereserhenbigurtd &s toromenipato oegistint carigonfd §ured to
send a fi rs't%r%hffﬁ pto 1?1%%1% 'aq{}st%gsets ?10% Ijé?tto gcﬁiérﬁ{uﬁgatea&népe%oﬁd cra%jl r%{f‘nsmt
power | evel fIrst ‘user equip 0 send a secon ta

t ransm ssi onseoond tigss@qomcs Mczlrbyenheitrsttblaﬂe seoontic tse@nd matsnpopeverllexeél to a
second UE. being lower than the first transmit power level to reduce interference to a second base
station communicating on the second carrier, the first and second base stations

belonging in different power classes or supporting different association types.

20. The apparatus of claim 19, wherein the first and second carriers are for
downlink, and wherein the at least one processor is configured to send a first data
transmission on the first carrier at the first transmit power level to a first user equipment
(UE), and to send a second data transmission on the second carrier at the second

transmit power level to a second UE.

21.  The apparatus of claim 19, wherein the at least one processor is
configured to reserve a portion of the first carrier for use by the second base station, and

to use remaining portion of the first carrier for communication by the first base station.

22. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to communicate on a first carrier

at a first transmit power level by a first base station, and



21. The apparatus of claim19, wherein the at | east one processor is
configured to reserve a portion of the first carrier for use by the second
base st atwornposwrsss4sso use remai ning portion of the first pcarusc@w/ oigres
comuni cation by the first base station. 22. A conputer program product,
conprising: a conputer-readabl e nedi um conprising: code for causing at

| east one conputer to conmunicate on a first carrier at a first transmt
power |evel by a first base station, andode for causing the at |east one
conputer to conmuni cate on a second carrier at a second transmt power

| evel by the first base station, the second transmt power |evel being

| ower than the first mbanbnbmmpgwhemﬂamebmi@mqmdmoecmnm@mé%ﬁemeeammia

second base station co ni cating on the ond carrier, the fi

second base SAr S SERGHaRAL FofeoRrIdF Rt TR ikl ag EPnl E T g

di fferent asp@mraéuebbelhg/mr thaﬁ theéﬁngetrmmitqfomﬂrmurtb caduch intdrferaacema €1 ess
communi cati on ne Sin determ ni ng..a carrier having |ess

Dt or T er oncomEPBhbRe (1St SRLRT RN Gh T RIS oG (Eot PREFSSRT abl e
for communi cahticd belaidnCiaitdien pbivaElRLes bhipparting 8iffclyit &ssagondyphase
station, the first and second base stations belonging in different power

cl asses or supporting different association types. 24. The nethod of claim

23, wherein the fixst Hagenodt 8t tOImBALARGSIni N vArdNsg RoR@BIcattdnas&wand t he
second base station belongs in a | ower power class. 25. The nmethod of claim

23, wherein EHPIPiINEst base station supports unrestricted access and the

second base StatHR&x&HBBP&EéTéﬁﬁ&&kfkﬁﬂmﬁﬁﬁﬁﬁ&:ﬁ&ﬁ ﬁh?bﬂ@%ﬂﬁgngﬁmﬁéa'”‘23
further conprising: determning interference on each of the multiple

carriers basegltipl coyisrs-avaidablg for easesureatentagd 27. The net hod of cl ai m 23,
further conprisi ’I%rnn%ﬁc%ﬁ@ &1 g céu%le&f a%e%{)\%ﬁoa@é‘st%‘hhthgfﬁrét &4 §@£Bﬁd k&

carriers based on signaling fromthe firs ase station n appar at us
for wi rel essstetomrbelbegng onliffaenpeveiaryses wesupportiog didieteat frssqmlamgn &pearrier
having less interference froma first base station anmong nultiple carriers
avai l abl e for conmmuni cation; and

24, The method of claim 23, wherein the first base station belongs in a high

power class and the second base station belongs in a lower power class.

25. The method of claim 23, wherein the first base station supports

unrestricted access and the second base station supports restricted access.

26. The method of claim 23, further comprising:
determining interference on each of the multiple carriers based on over-the-air

measurements.

27. The method of claim 23, further comprising:
determining interference on each of the multiple carriers based on signaling

from the first base station.

28.  Anapparatus for wireless communication, comprising:

means for determining a carrier having less interference from a first base station
among multiple carriers available for communication; and

means for communicating on the carrier by a second base station, the first and
second base stations belonging in different power classes or supporting different

association types.



means for comunicating on the carrier by a second base station, the first
and second base stations belonging in different power classes or supporting
di ff er entwas@cissi4sson types. 29. A nethod of conmuni cat i RGTIUS2@9MiS7R$ €SS
comuni cati on network, conprising: detecting a first base station operating
on a first carrier at a first transmt power |evel and on a second carrier
at a second transmt power |level, the second transmt power |evel being

| ower than the first transmt power |levél to reduce interference to a
second base station operating on the second carrier, the first and second
base stations belonging in different power classes or supporting different
associ ation types and comrunicating with the first base station on the
first carrier he firs second carrier

wer |evel., or the
the second tr ans é“mél?'etﬂroé‘vgﬁnco%?m@%%tﬁg 307 Wl‘heées?réf)%l SR AT,
wherein the aﬁmnungcatlng with the first base station conprlses determ ni ng
recei ved signal qﬁglié¥ ?f gach of the fi C1gnd second_.carriers, selectlng
the first or secofftf°t% B! "haviPHY ﬂl’i’eéﬂ’élﬁ OP IR S ALh AP Gt RPYhnd
comuni cat i N@v¥i 4nld dnhe sédoh@ cadias et $k@bh®rafiinit pew&abat! e send itkhsmiBl. The
met hod of clain1% ph in the co ni cating W%FQ the first _base station
conpri ses sePREiTG! PHRE fovyes thag dhe fiist trgmemit olier kvl sedyfe INRITEIEDIE carri er
is above a thceshedst stab&l 68ckdtig dnhBe SREMNELrHT feeirst dndisBdol fvafcearndn t he
second carrier is below the threshold, and connunlcatlng with the first

base st at i onbdenaingen defeat powe glapses pr sugportingdifsepHAsEPCHIOR YAFYABD  wher ei n

the communi cat i ngofirhiciif &k He HAYRSIAhOR FOMRY L365 oPkARIIAGuRPe Ti1 St
or second carrier for conmmunicati on, exchangl ng control informati on on the

sel ected car Povear gyl Br thagecpnd exrrigs g e secand BrnsmamgwexlerekribAg- dat a on t he
selected carrier with the first base station.33. The nethod of claim 29,

wherein the communicating with the first base station conprises
30. The method of claim 29, wherein the communicating with the first base

station comprises
determining received signal quality of each of the first and second carriers,
selecting the first or second carrier having higher received signal quality, and

communicating with the first base station on the selected carrier.

31. The method of claim 29, wherein the communicating with the first base
station comprises

selecting the first carrier if interference on the second carrier is above a
threshold,

selecting the second carrier if interference on the second carrier is below the
threshold, and

communicating with the first base station on the selected carrier.

32. The method of claim 29, wherein the communicating with the first base
station comprises

selecting the first or second carrier for communication,

exchanging control information on the selected carrier with the first base station,
and

exchanging data on the selected carrier with the first base station.



exchanging control information on the first carrier with the first base
station, and exchanging data on the second carrier wth the first base
station. 80.200hessswet hod of claim29, wherein the detect ipag/usb@oious7es base
station conprises receiving signals on the first or second carrier from

mul ti pl e base stations conprising the first base station, and selecting the
first base station for comuni cation fromanong the nmultiple base stations
based on the received signals. 35. An apbaratus for wireless conmunication,
conprising: neans for detecting a first base station operating on a first
carrier at a first transmt power |evel and on a second carrier at a second
transmt power | &Bel, Thhenettedamdlaim 20 swhdreip ohweconinmwnadatibpeivinty theofiwst basdhran t he
first transm’ttt. ower .l evel to reduce interference to a second base station
operating on®thé SBEEHA carrier, the first and second base stations

bel ongi ng i n di f f&ckntingovrol difaamesn o ths Gipyp cdrtiemgitldiné fies Bast stas@pendat i on

types; and neans for co nicatin ith the first base .station on the first
carrier at the fi?‘glfanglflgﬁgtﬁiofl%ﬁﬁgq”mcwgf‘?’ltlbﬂletf%b?gégﬁan'carrier at the
second transmt power |level, or both. 36. The apparatus of claim 35,
wherein the nmeans  for comunicating wth the first base station canprises
means for sel ectiig tﬁrg‘ef”f‘?t qd @C%%Egﬂdwé%ﬁi?li B¢ delsptingo i i icbast shtio%eans
for exchangi ggnREt rol information on the selected carrier with the first
base station, and neans for exchanging data on the selected carrier with
the first base stigtqidpg spals Trethg sl ait sreord carrigy doms mulifply 825§ tHEMreans

for comuni calh BRIk Rsd {tdiRh, HAse station conprisesneans for exchanging
control information on the first carrier with the first base station, and

means for exchangiclegtingathe fissh bash stager fon gommpricatonfanhameng the padtiphglase
station. 38. A JRHIQH R CYINALGRII NG 1N a wirel ess communi cation network,

conpri si ng:

35.  An apparatus for wireless communication, comprising:

means for detecting a first base station operating on a first carrier at a first
transmit power level and on a second carrier at a second transmit power level, the
second transmit power level being lower than the first transmit power level to reduce
interference to a second base station operating on the second carrier, the first and second
base stations belonging in different power classes or supporting different association
types; and

means for communicating with the first base station on the first carrier at the
first transmit power level, or the second carrier at the second transmit power level, or

both.

36. The apparatus of claim 35, wherein the means for communicating with
the first base station comprises

means for selecting the first or second carrier for communication,

means for exchanging control information on the selected carrier with the first
base station, and

means for exchanging data on the selected carrier with the first base station.

37. The apparatus of claim 35, wherein the means for communicating with

the first base station comprises



communi cating on at | east one carrier; and exchanging control information
on a first carrier for the comunication on the at |east one carrier, the
first carwbdenodesssyg different fromthe at | east one carpcenus2@9/048ibe net hod
of claim 38, wherein the control information conprises scheduling grants,
channel quality indicator (CQ) information, acknow edgenent (ACK)
information, or a conbination thereof for data transm ssions on the at
| east one carrier. 40. The nethod of cl3 m 38, wherein the at |east one
carrier and the first carrier are for downlink, wherein the conmunicating
on the at | east one carrier conprises sending at |east one data
transm ssi on to ahcdnefstexdnegiugeonteduifpmmtion (UEE fost chhver avith tiealikst e
carrier, andtaugrghn t he exchanging control information on the first
carrier conp?lsgs sending control information to the at | east one UE on the
first carrier formgdnefoaaiexdhaagihg dneodht accondasidrsathahe iRt bhestadonl east one
carrier. 41. The nethod of claim 38, wherein the at | east one carrier and
the first carrier are for uplink, wherein the communicating on the at | east
one carrier conprigses A eg@iod ogcahmligiagfingOifea Gdtctest camafihRstii@Nndtivong at
| east one user equi pment (UE) on the at |east one carrier, and wherein the
exchangi ng cOtBIM8 nformation on the first carrier conprises receiving
control infornmati@min@Rifdén Alcak@AstarfiB€atdE On the first carrier for the
at |l east one data transm ssion on the at | east one carrier. 42. The nethod
of clai m38, wher&rhpngha cartrql gdermagpoafirst exrigier thheommyr¢ationpp flert are for
downl i nk, Whep&iRe EdiGerCRERHOLLALI TG AFLLR B theATLasONR cGFkLL. 1 €7 conpri ses
receiving a data transm ssion froma base station on the at |east one
carrier, and wherein the exchanging control information on the first
cartier comprisesy eceiifARaNLE S MROLKBLIChe! (AR okl Shaphan on the
first carrier for the data transm ssion on the at [east one subcarrier. 43.
The net hod ofchedudingn Gants,whfened! nquahey awdidewasCQhhenforarationr agkmdwiedgenfidnt st
carrier are {&é%ﬁ%dr&‘éﬁon"‘*&% g&@mh{ﬂ%ﬁﬁeﬁr@'&f%r‘:&u t?aqlsﬁgsi%&eo LER%L R0e
carrier conprises sending a data transm ssion to a base Station on the at
| east one cacartigr, and wherein the exchangi ng control information on the
first carrier conprises sending control infornation to the base station on
the first carrier for the data transm ssion on the at | east one subcarrier.
40. The method of claim 38, wherein the at least one carrier and the first

carrier are for downlink, wherein the communicating on the at least one carrier
comprises sending at least one data transmission to at least one user equipment (UE) on
the at least one carrier, and wherein the exchanging control information on the first
carrier comprises sending control information to the at least one UE on the first carrier

for the at least one data transmission on the at least one carrier.

41. The method of claim 38, wherein the at least one carrier and the first
carrier are for uplink, wherein the communicating on the at least one carrier comprises
receiving at least one data transmission from at least one user equipment (UE) on the at
least one carrier, and wherein the exchanging control information on the first carrier
comprises receiving control information from the at least one UE on the first carrier for

the at least one data transmission on the at least one carrier.

42. The method of claim 38, wherein the at least one carrier and the first
carrier are for downlink, wherein the communicating on the at least one carrier
comprises receiving a data transmission from a base station on the at least one carrier,

and wherein the exchanging control information on the first carrier comprises receiving



44. An apparatus for w rel ess conmmunication, conprising: neans for

communi cating on at |east one carrier; and neans for exchangi ng control

i nf or mat iWO 2009/1&8546r st carrier for the comuni cati on onPChmasatovloesres one
carrier, the first carrier being different fromthe at | east one carrier.
45. The apparatus of claim 44, wherein the at | east one carrier and the
first carrier are for downlink, wherein the neans for conmunicating on the
at | east one carrier conprises neans foB4sending at | east one data

transm ssion to at | east one user equipnent (UE) on the at |east one
carrier, and wherein the neans for exchanging control information on the
first carri ecormohnnfdrmeﬁ;onnfhamﬂlefbme ssaiod ion ghecfostoanler fanftter duet trappmisgiod bie at

| east one UEthontlt hg t carrier for the at |east one data transm ssion on
the at |east 6fe® Pl?eis "% The apparatus of claim44, wherein the at

| east one carrier and the first carrier are for uplink, wherein the nmeans
for conmmunicati ng,0 rL1H1e at carrier ri ses nmeans f recei ving
at |east one data‘tra é‘ﬁl%eél?oélnaﬁ‘ia'ﬂ §8[ ‘Ya‘EEFéDc thc?naéq%éte?n ‘éfﬁ‘?%rf’é‘ﬂttge( BB on the
at | east onecgadrrdr€for uplivk, Wielchi the thiemimantgfoarthexabangiengricd 0bmptises
information on the first carrier conprises He qs for receivi n% cont rol

i nf or mat i on FPEREAHBELRNBIENE BRI YIN WG et gATTEE ApVIPIRE B¢ | east

one data trapgRhsHigORoMbIt MEordfatibLasmt (RNEirGACAKS! -Arhprides TRINGRE 8ntrol
conmmuni cating in a wreless conmuni cation network, conprising: determning

a metric for NEIERIE onilie PRI EAtkorrqn; Be Srsh garien B éhe dita SaRRINIRae WA At t he
Metric conpricgdiRfe @bcdrf@st one paraneter other than signal strength
selecting a carrier for comrunication fromanong the multiple carriers
based on the metric for each carrier; and conmuni cating on the selected

carrier. 48. The jpethod Pargtlu e Se%lesé"éb%ﬁﬁﬂ"‘cafn@@c b}ﬁén‘f' .conprises received

signal quality, and V\/ner ecting a carrier conmuni cati on
conpri ses sel ect |rnqtnaf<11:a¢>mmanlcwrlgronht he ste ¢asuwi andd si gnal quality for

communi cati on. 49,.Fhegetgd, 8, AL 4foriEh R LNSIELLLG GoIRRL ses
e se

pat hl oss, and V\/ner ern ng a carrier tTor communi cation conprises
sel ecting a cammurgcation toh the at least one carrier, the first carrier being different from the at

least one carrier.

45. The apparatus of claim 44, wherein the at least one carrier and the first
carrier are for downlink, wherein the means for communicating on the at least one
carrier comprises means for sending at least one data transmission to at least one user
equipment (UE) on the at least one carrier, and wherein the means for exchanging
control information on the first carrier comprises means for sending control information
to the at least one UE on the first carrier for the at least one data transmission on the at

least one carrier.

46. The apparatus of claim 44, wherein the at least one carrier and the first
carrier are for uplink, wherein the means for communicating on the at least one carrier
comprises means for receiving at least one data transmission from at least one user
equipment (UE) on the at least one carrier, and wherein the means for exchanging
control information on the first carrier comprises means for receiving control
information from the at least one UE on the first carrier for the at least one data

transmission on the at least one carrier.



| owest pat hl oss for conmunication. 50. The nmethod of claim47, wherein the
nmetric conprises | oading, and wherein the selecting a carrier for

conmuni cavoanoxiseqasi ses sel ecting a carrier with | east Ipoadise@ofnes72s

comuni cation. 51. The nethod of claim47, wherein the netric conprises
access quality determ ned based on quality-of-service (QS), or data rate,
or both, and wherein the selecting a carrier for comunication conprises
selecting a carrier with highest access3fuality for communication. 52. The
met hod of claim47, wherein the communicating on the selected carrier
conprises designating the selected carrier as an anchor carrier for the
base station, and7exchamgting cfbnémmbnicavingrinad ivareldsy colmewb@stéons hatvbdn vi a
the selected carrier. 53. The nethod of claimd47, wherein the determning a
netric, the S&IR8Et""hg a carrier for communication, and the communicating on
t he sel ected car rieesrmaie paefriorforchchyl mullipiy caatiud prdatile (ddEpmbdnicdiiva, met hod
of claim47, wherein the determning a neh%i , the selecting a carrier for
cormuni cat i of® MY ORPTNBEAURISE GG METSHT £ r@‘@f L HTEMr i er are performed

by a network entidejctifeba catfi@ forRbohadin@hticd Réfabdng I efultiple éditerdiBdsed oa Ni Nng a
metric for each of the gulti_le carriers conprises determning the netric
for each car Pe&rtiARErBRABS e RhuUl i nformation received by the network

entity fromat | eastmPRatiRaSEhs tddd@tar®. The nmethod of claim 47, wherein
the determning a netric for each of the nultiple carriers conprises

determining the netric for each carrier based reports sent by user

equi prents (UES) .4857. THhRGdRINGL 18 21 3inBleth/the WREHEEIMIRE RELGLINIHNT @
metric for each of the nultiple carriers conprises determning the nmetric
for each carquadify, sadadiesm By seleethe- nrarigrelas gpampnicaion3@mMppApesgisating us f or

wireless conundGaty ffhest P&gfeh§ffgﬂgiqu A% bRmuHRh&mM Ning a metric for each
able for co

of nmultiple carriers avai nication, the metric conprising at
| east one paraneter other than signal strength; neans for selecting a

carrier for Comméw. Catﬂhg%étﬁo%%iaﬂgirﬂg 4t7,h\%h%l1tthg In%tric comprises pathloss, and

wherein the selecting a carrier for communication comprises selecting a carrier with

lowest pathloss for communication.

50. The method of claim 47, wherein the metric comprises loading, and
wherein the selecting a carrier for communication comprises selecting a carrier with

least loading for communication.

51.  The method of claim 47, wherein the metric comprises access quality
determined based on quality-of-service (QoS), or data rate, or both, and wherein the
selecting a carrier for communication comprises selecting a carrier with highest access

quality for communication.

52. The method of claim 47, wherein the communicating on the selected
carrier comprises
designating the selected carrier as an anchor carrier for the base station, and

exchanging control information by the base station via the selected carrier.

53. The method of claim 47, wherein the determining a metric, the selecting
a carrier for communication, and the communicating on the selected carrier are

performed by a user equipment (UE).



carriers based on the netric for each carrier; and means for comunicating
on the selected carrier. 59. The apparatus of claim58, wherein the neans
for conmmDcatw13gs46n t he sel ected carrier conprises neamrsTiuseoodmss7ghat i ng
the selected carrier as an anchor carrier for the base station, and neans
for exchanging control information by the base station via the selected
carrier. 60. A nethod for wireless comuni cation, conprising:determning
bar information for at | east one carried¢ the bar information for each
carrier indicating whether the carrier is barred fromuse; and broadcasting
the bar information to user equi pnents (UEs). 61. The nethod of claim 60,
wherein the at | east one carrier conprises first and second carriers,
wherein the bar information for. the first .carrjer indicates that the first
Carrier sonot bart o TarRHar s nev Bl Mtdshm Rhie hESliBhg
carrier indi gahakrtibatcomh@nisetdndnd ahe icemnimichady ed. thé Xcledto@ damidnadle of
claim 60, wherein the at |east one carrier conprises a first carrier, and
wherei n the BAPTPAE R HBSYVYX PEY- the first carrier indicates that the first
carrier is not barred for a first set of UEs and is barred for a second set
of UEs. 63. An apparatus faor wireless conmuni cati on, conprising: ans for
det er i ni ng bar I or e mstiof oF claim T Freaﬁgeg%{?rmnépgaﬁﬁ Sk hpdhimt i on

for each carmuRipld AEEAEIMGisvh@dtBlinihd) ercGRStFiE Br dah BaFi&afhsdd QIMbdékRayl and
means for broadcasting the bar information to user equipnents (UEs). 64.

The appar at ufmagongiesaied byWhreic ek epéy diom 4 keatt ogpbase aiHP®r conpri ses first
and second carriers, wherein the bar information for the first carrier
indicates that the first carrier is not barred, and wherein the bar
information for tie sddemsthodiof flaim 4 haiheminae deiermininga getisior el plithe | s

barred. 65. ﬁﬁ@g%ﬂe% &)ﬁlpﬁger?gie% rﬂ?nﬁl%’th Q&i@if& chdfcaificr lbg&ﬁtr?p%f'}?seﬁgf)r ier

conprises a t carrier, erein the bar information for t ¥irst
carrier indisgtewipniats Uke).first carrier is not barred for a first set of
UEs and is barred for a second set of UEs.

57.  The method of claim 47, wherein the determining a metric for each of the
multiple carriers comprises determining the metric for each carrier based on over-the-air

measurements.

58.  An apparatus for wireless communication, comprising:

means for determining a metric for each of multiple carriers available for
communication, the metric comprising at least one parameter other than signal strength;

means for selecting a carrier for communication from among the multiple
carriers based on the metric for each carrier; and

means for communicating on the selected carrier.

59. The apparatus of claim 58, wherein the means for communicating on the
selected carrier comprises

means for designating the selected carrier as an anchor carrier for the base
station, and

means for exchanging control information by the base station via the selected

carrier.

60. A method for wireless communication, comprising:
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determining bar information for at least one carrier, the bar information for each
carrier indicating whether the carrier is barred from use; and

broadcasting the bar information to user equipments (UEs).

61. The method of claim 60, wherein the at least one carrier comprises first
and second carriers, wherein the bar information for the first carrier indicates that the
first carrier is not barred, and wherein the bar information for the second carrier

indicates that the second carrier is barred.

62.  The method of claim 60, wherein the at least one carrier comprises a first
carrier, and wherein the bar information for the first carrier indicates that the first carrier

1s not barred for a first set of UEs and is barred for a second set of UEs.

63.  An apparatus for wireless communication, comprising:
means for determining bar information for at least one carrier, the bar
information for each carrier indicating whether the carrier is barred from use; and

means for broadcasting the bar information to user equipments (UEs).

64. The apparatus of claim 63, wherein the at least one carrier comprises first
and second carriers, wherein the bar information for the first carrier indicates that the
first carrier is not barred, and wherein the bar information for the second carrier

indicates that the second carrier is barred.

65. The apparatus of claim 63, wherein the at least one carrier comprises a
first carrier, and wherein the bar information for the first carrier indicates that the first

carrier is not barred for a first set of UEs and is barred for a second set of UEs.



