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LEVEL [0001] The present application clains priority to provisional
U.S. Appl hgghbgRsssgy 1 @l No. 61/076, 366, entitled "FLEXEBEFEs2000/0487 3
MULTI CARRI ER COMMUNI CATI ON SYSTEM " filed June 27, 2008, assigne

t he assi gnee hereof and incorporated herein by reference BACKGROUND
|. Field [0002] The present disclosure relates generally to

conmuni cati on, and nor e specifically toltechni ques for conmunicati ng

in awreless cq MNT‘EON'E!YT Nﬁﬁr?ﬁ’ﬂ@b REEUGDESS

conmuni cati on netmor S are W %%%&ﬁP vrde varrous
communi cation content such as v t data, nessagi ng,
broadcast, etc. These wrel ess netmorks nay be mul ti pl e-access

net wor ks capabl e of supporting nultiple users by sharing the
avai |l abl e network resources. Exanples of such nultiple-access

t ks i | Co A k T
v ot o M 0 e Bte¥ond st B O e a0 B Ao BRI o
A_ccess ( FDVR) Na e towdr & 366, OérttiﬂagorfalE)EEMA @\ﬁﬁﬂ\?@)\0004 ARR@EIV\DCK)MMI&NIEATION
S | Ca t Wi r SS )
comuni cat i ors Rartby Loy At OB S b o s S Cr o amersereriran

support communirefatenn for a nunber of user equipnents (UEs). A UE may
comuni cate with a base station via the downlink and uplink. The
downlink (or forward link) refers to the communication |ink fromthe
base station to the UP, and the uBACKGEROUNDerse link) refers to
the communication link fromthe UE to the base station. [0005] A base
station may tkans®ield data and control information on the downlink to

a UP and/ or ”[%Uoz? ecerhrepleeruadgagsuw%r@ otk gr%t baﬂnﬁmcahtre R

fromthe UE. On downlink, a transm ssion fromthe base’ statron
may observe |Srﬁ?°é"rlﬂ1'38}‘ Eriednigugs TorsompupisHing &1 Hiseless spmmuiigsiboretserke
stations. On the uplink, a transm ssion fromthe UE may observe

interference due to transm ssions fromother UEs conmunicating with
t he 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 rescurces. 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



2 nei ghbor base stations. The interference may degrade perfornmance on
bot h the downlink and uplink. SUVMARY [0006] Techni ques for

comuni catwogownsssuwd tiple carriers in a wreless comumicGalsb@yo48725
network are described herein. A carrier may be a range of frequencies
that may be used for comunication and may be defined by a particul ar
center frequency and a particular bandw dth. A carrier may be
separated from an adjacent carrier by aZguard band and may al so have
other attributes, as described below. The multiple carriers nay be
used to support communication in doninant interference scenarios,

whi ch are scelfigibeisbasp sighipesh Hihg Hntererenice ensh desridgy PesEroasse op eleptlf leem
interfering basgnstaldvphs and/or interfering UEs. [0007]In an aspect,
different transmt power |evels may be used for different carriers to
mtigate interference and achi eve good overall perfornmance. In one
design, a first base station may begaagiQRY one or nore carriers
anong nultiple carriers available for conmmunication. A second base
station may bi@0eEsi dieelthipre Br eomeungating erms motiplassargmedint @ tiieless
first base statian: ' t.at i on L C icate.on each
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hi gh- power base station whereas the second base station nmay be a
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stations may @les0idURRAkkol hisF SRlfeaROSl ati on/ access types. For
exanple, the first base station may support unrestricted access
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one ot her carfo} mmhicliat. | Aedddd Base stutibASRY St AliRB e & hilid cABYs not
communi cate on the at |east one carrjer. The station may exchange
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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 (e.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



[0009] I n yet another aspect, auto-configuration may be performed to
select a suitable carder for communication. A station (e.g., a base
station ow@2ddElss3|y determne a netric for each of nulptirjussiosadstiser s
avai l abl e for conmmuni cation. The nmetric may conprise at | east one
paraneter other than signal strength, e.g., received signal quality,
pat hl oss, etc. The station may select a carrier for comunication
fromanong the nultiple carriers based én the netric for each
carrier. The station nmay then conmunicate on the selected carrier. In
one design, both data and control information may be exchanged (e.g
sent or receiasERNmapsa characl sERl tiedicatr(CQBr infqrmatinno pelapwisdesimynt (ACK)
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data may be exchanged via the selected carrier and/or anot
carrier. [001g7 an Pefesgmpehearigopict mayimpeyeredithiftyon may br oadcast
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bar i nf or mat i Yo FrEgcler @amwwatway A ittien (e wﬁéla??e?fattoﬁa?l § hE) may

carrier is badfe@dink ORYHS Gor dabh NGBl S8R OBvailhkl€ fRAHomnthREMRL | PR
for a given carrier may indicate that the carrier is not barred for a
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may be used to control access and comruni cation on the carrier. The
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[ 0011] Vari ous aspects and, features of he Féc!osure are descrl bed in
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mul tiple downf"
cach 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. I 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] F1G. 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] FI1G. 5 shows communication on multiple downlink and uplink carriers.



4 [0017]FIGS. 6 and 7 show a process and an apparatus, respectively,
for conmmunication on nultiple carriers by a base station. [0018]FI GS.
8 and 9 shwen@opssseess and an apparatus, respectively, pCens200/048725
comuni cation on an assigned carrier by a base station. [0019]FI GS.
10 and 11 show a process and an apparatus, respectively, for
comuni cation by a UE. [0020] FIGS. 12 and 13 show a process and an
appar atus, respectively, for conmunicatffon on nultiple carriers with
control information sent on a single carrier. [0021]FIGS. 14 and 15
show a process and an _apparatus, respectively, for communication on a
carrier sel ecf'®lwi tHGRUOORDAT PR &t PIORESS [0P2%) PPEEGHUS) Gewrelively. dhow
a process antoafmARRMmh WultifiCHRRES tyulaYo stfii@h. broadcasting bar
i nformati on by a base station. )
%018] FIGS. & and 9 show a process and an apparatus, respectively, for
communication on an assigned carrier by a base station.
[0019] FIGS. 10 and 11 show a process and an apparatus, respectively, for
communication by a UE,
[0020] FIGS. 12 and 13 show a process and an apparatus, respectively, for
communication on multiple carriers with control information sent on a single carrier.
[0021] FIGS. 14 and 15 show a process and an apparatus, respectively, for
communication on a carrier selected with auto-configuration.
[0022] FIGS. 16 and 17 show a process and an apparatus, respectively, for
broadeasting bar information by a base station.

[0023] FIG. 18 shows a block diagram of a base station and a UE.

DETAILED DESCRIPTION
[0024] The techniques described herein may be used for various wireless
communication networks such as COMA, 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 COMA (WCDMA) and
other variants of CDMA. cdma2000 covers IS-2000, I8-95 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-
Fi), 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



[0023] FIG 18 shows a bl ock diagram of a base station and a UE.

DETAI LED DESCRI PTI ON [ 00241The techni ques descri bed herein may be
used for wepb@wssssa el ess conmuni cati on networ ks such @eTORMAs/0ERNA,
FDIVA, OFDMVA, SC-FDVA and ot her networks. The terns "network" and
"system' are often used interchangeably. A CDVA network may i npl enent
a radi o technol ogy such as Universal Terrestrial Radio Access (UTRA),
cdma2000, etc. UTRA includes Wdeband CODVA (WCDMA) and ot her variants
of CDMA. cdrra2000 covers 1S-2000, 1S-95 and | S-856 standards. A TDVA
net wor k may | ement a_radi o technol ogy such as d obal System for
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techni ques ars diEsabihect Relgwhisabvddde, arandepeddng @1 it REWO@Yn WiicksRd
in much of thte descri ption below. [0025]FIG 1 shows a wreless
conmuni cat i onREF WSk 100, which may be an LTE network or some ot her
net wor k. W r €0ess netmmﬂmﬁja@omycdmﬁﬁnmgiﬁmacmam@ﬂm @ﬁnae’mQEIV&CbidNQﬁE, Bs
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a macro cell nay be referred to as a macro cN or a pico
cel | may be ridfermrede fantasNgs pi bameniBs fAﬁfeerNBceﬂI@rIO%y 08z, c@ﬂpﬁctlﬁdy be

referred to ag, @Ngg,gg E&lﬁ)lgrm %uﬁﬁlé‘%eg'\'ﬁiree ] &t he exanpl e shown in
FIG 1, eNBs 110a, 110[1)j e nacro eNBs for nmacro cells

102a, 102b anl%27h2e er%%sbééw%l(&? m@NBsomdxdWw@tIQMpp 8o 2aN® flationg

pico cell | O2xqr eNBgiad LQ¥ioRNa thBan MRY rdb8vdseMrohsRNESH OF dhQMBe/eNRS el OF
femo cells 102y and 102z, respectively. An eNB may support one or

miltiple (e. g Or%lplééym@aup%real?@fetm(m i) QU O iR Se e rymihor
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is a station that receives a transm ssion of data and/or other
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a transm ssi aflayafisolbbectelakiao andtiey o108 hatlay, Ricor mati on to a downstream

station (e.q. UE or an eNB). re|lay. station may al. so he a UE t hat
(e.g [602%] Vg?lreless netwmq( 1066\ may Le Z homogeneous 11em¥ork that includes eNBs of

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



[ 0028] Wrel ess network 100 may be a honpbgeneous network that includes
eNBs of one type, e.g., only macro eNBs, or only fento eNBs. Wreless

network 1GQonmyn&dss0 6 be a heterogeneous network thatpcirighisoessrsNBs
of different types, e.g., macro eNBs, pico eNBs, fento eNBs, relays,

etc. The different types of eNBs may have different transmt power

| evel s, different coverage areas, and different inpact on
interference in wirel ess network 100. Fér exanple, nacro eNBs may
have a high transmt power |level (e.g., 20 Watts) whereas pico eNBs,
femto eNBs, and relays nmay have a lower transmt power level (e.g., 1
Watt). The t dermhagiessneius aetvoekdthiicndidss ﬁﬁ?s bédiffsesat fypes, bt macro eNBs,

homogeneous gach el CEAASBRBLSIRR! UP! e o égﬁ\%wf%h%% AhabEHBRA

for different types of eNBs and relays. rel ess t wor
may support sYAtH seridevek, ‘éﬁ?ﬂ@ﬁﬂtﬁh%s@“%éﬁ%mﬁ@ﬁﬂt lnwncts)ymmfe@mmsl

operation, thggNBie:BY 108YEorSkithli@mabfodfiBs a2 H%hqratnglﬁl? g(mre? SANMEUE

fromdi fferent eNBs may be approximately alighed in
asynchronous @ger@iYagn wherras pismpeNBa jenka 0By iapd wlaghmay haype lewatitaggmitand
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t echni ques descri bed herein may be used for both synchionous an
asynchr onous 9pReserERnd heforseqisctiartinrlis. (dntecariles megde st Bodifernt o
a set of eNBStyﬁég@félwsﬁﬂgém le coordination and control for these
cNBs. Network contraq] | er communicate with eNBs 110 via a
backhaul . eNS802P10 n¥ieless %tweafn%&rﬁl%éﬂ@owwwhm@usaﬁaﬁwwws gperatippg

wirel ess or W @}dcﬁl@n&@@ﬁ@ﬁ% thé B0BLhiFgavd dihilaRYanRAirthS RRA 88Mmissions
t hroughout w edzf?egnetwork 100, and each UP mmy. be stationary or

nobile. A UP B G FRY b npepxralely taéﬁﬁfin‘él timg {8 $SENCFOROYSON,
a SubSC:‘I l(ij)el‘ dpBiation, &eseﬂ“%lnﬂﬂj}g%? @Gifferbnt WRnFBYNIRE add GAkMidbiods fflﬂ@ﬂ‘i@fmeﬂt
per sona |g| aSSI S em .a wirel ess
comuni cat i or® “Otgi E n18e\T¥M‘E:ép°LqulieégD Es5pPed disistit BpY beused for
cordl ess phor&bﬂl@nmmﬁhmﬁa!;}melabnduﬁqme(t;ML) station, etc. A UP nay be
able to co te with o eN i co eNBs e eNBs, relays,
etc. In FIG [iahiz sdt P%twf’ﬁ;ﬁ erﬁl?z%ﬂ%Véo ?MS‘?%{?% S&@giﬂr%‘%dse

t ransni ssi onscobetnag@nard ddivtralrfdr ﬂlc@e:fNBsng‘Jc&Wk cotitibr 13 ﬁﬁy eMBnunicate
designated to_ser nk, and/ or | i shed
line with dou‘% e arsrlggg‘a ar"i’a&g‘ %qg%mﬁagrafsﬂﬁmf‘?"éfﬂ?ﬁ? %%ﬁ?n%éefv%en a
UP and an eNBria vDE82 piWiraine backhed.wor k 100 may support operatl on on a

confi gurabl e @%ﬁierﬁqg}gﬂpp h:t CF persedx t%%gho’ut wnekess {%vm eh}ldo and eacl?U%ay

be an LTE net
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 ¢NBs, femto
eNBs, relays, etc. In FIG. ], 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 bandwi dth of 1.25, 2.5, 5, 10 or 20 negahertz
(MHz). The system bandw dth may be partitioned into subbands. For

exanpl e, ayeubhAapgssay cover 1.08 7 MHz, and there maywdiaisleoodisés
or 16 subbands 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 comuni cation on a single dowlink carrier. The downli nk
carrier may have a bandwi dth of BWand fay be centered at a frequency
off. An eNB nay transnmit a primary synchronization signal (PSS) and a
secondary synchroni zati on signal (SSS) for each cell in the eNB. The
synchr oni zat i MHzgingtherasmepbe he. heur IysutbErdstior syste [banfletidi of bAS, & 5,
acqui si tion. g gNBiRYRERQ transmt various control channels such
as a Physical Broadcast Chanriel (PBCH), a Physical Control Format

| ndi cat or Chalif&il ( F36: Eishowsz ¢eRigs pEa FarigaRDIqtyie 2eGtuppordieenyahunicPtifnCH)

and a Physi caly Daual isknicRidie) TR aBRSkn(BIRECHYy ha&e'aﬂéndﬁﬁtﬁ oPBH Ry
The PCFI e nu

carry certain systeminforpmation. CH may convey t nber of

synbol peri odda{ hgcepisied 2 iRy 96t g CNEhERhEINSMIt § PAMSTYHYRArmizatiine

PHI CH may carg S B4 BRbARR §HAcRHRRAGT <iBYRISEh) 3W QEREICin the oNB.
l%fIAHéA%RQ;: The Pt bh il & Y

retransm ssi on The may ear control information such
as schedul i ngtgrssppbeonizationsigals glay Bavsgd by Hhs for sl dstecting anfecagisitieni hle

and uplink. T abBaBYaRingQatiGARSMI cRRIOsuchRY £rHALa HRARRE Fasch
as a Physical Downlink Shared Channel in L The PDSCH

: ( PDSCH) E. e PI may
carry data fofPUHS %ENsH edtrbiorgat Wdrrighshinge BRFKHDt m&heish FARK
The eNB may tmaiossi Chdnh@ PEBHNSSS 2P sRBGbylink %nﬁﬁr@lﬁhné&ﬁ_}'@c i0f
t he downl i nk lgﬁf‘;“ er. The eNB ma}{_transmt the PCFICH PH CH P
and PDSCH acros HHePRGH pay fangrcctsin SabRnpiomratonr FhebChIEHamaFomp e
period in }mi ﬁilmb_bhiﬁ‘&ﬁnlﬁidé@ﬂ{% @\/I‘,at]{s@d ﬁﬁﬂl% coﬂ&%@aﬁhlﬁlsgﬁaﬁﬁil{raf@l@. «é\mgﬁm@m he
coverage of nultiple . e of these eNBs may be sel ected to serve
Che U “The SBm A4 ATETA TR (@ SHE0T B LB B <y ST 0n CHAREY | Hhe
Suclh as r eceibR/]B‘dZEEimg&anﬂwahﬁ'dlwl,lfoﬁﬁdtibh Q58 ase:icﬁeduﬁgglgﬁam@d‘mSUEQ@dr data
quality may be given a, signal -1 o-.noi se tio NR), .a .
carrier-to-i ntfaélgf’%?%rh%réh? g‘W“gm?@dlt‘jp}” t e aﬁ\%ﬂ'ﬁ@’] agéo %Wﬁloﬁﬁép’é’feedafan a
dom nant i nt eshbricBno B adhgdicad DowhlinkShiugd Ehs@EN@DBOH) i WHE. ChetPibs cHE
may observe high interfe ce fromo or nore interfering.e . A
domi nant i nt eFPeFEndE® soé[é%g\F%Sd“r‘}%drﬁob%iautfan&‘ﬁlésI?”oonrt %éorv\’“ﬁ,’Plégrhe% may
associ ati on. tFosmgXeSBeSSS andPBGH i, thd denz2 008 Ny df ehecloesknkt @rrfee nTig:

o oy oo SRt B FOSE L PO Sl IR RIS A

associ ati on adenieycatiive m @dmyebbl fegodracvhicheMse dbOelswird fond. ower

| over T ecei vel Biner ChoPRCb ishin bl ST SR e RERRII, o

hi gh i nt er f erencks felcotml feeserve teNBE.1 T0y sayving biEB coyrble iselkctahichsedagyn arisms

cause high i n&ﬁ&‘fﬂ%ﬁﬁﬁ%@eéeﬂwe@ N%negi quXht}cf)rf)ah]n)%Q,%Ql ifgeléeivedBSignaI quality may be
given by a signal-to-noise ratio (SNR), a carrier-to-interference ratio (C/T), etc.
[0035] A UE may operate in a2 dominant interference scenaric, 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 [10y 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.



[ 0036] A domi nant interference scenario may al so occur due to range
extension, which is a scenario in which a UE connects to an eNB with

| ower pat hivogsooaBssss ower SNR anmong all eNBs detect ed bycirhgzdeRosshsy
exanple, in FIG 1, UE 120x may detect macro eNB 110b and pico eNB
110x and may have | ower received power for eNB 110x than eNB 110b.
Neverthel ess, it may be desirable for UE 120x to connect to pico eNB
110x if the pathloss for cNB 110x is | ower than the pathloss for
macro cNB 110b. This may result in less interference to the wirel ess
net wor k for a |ven data rate for UE 120x. Range extension may al so
be used for 4 GOBMpntrngrieTaRep setnaric sWmHsh catur olie ith radgdrextenion,

i nt erference %emrd Rna yn BeicR YRROL L DY aH%NB%mb%rgAam& bid Bher

and assigning eNBs to different carriers such ormance
can be achi eveldR ampngpdlediEs detegied byrtherd Br F@TEXéI”a?lfb,ﬁ@F@ rla\]Eliéﬂm@bﬂefe@r

each of the dgym bk I?Jiquﬂ' Bich BKB 110 W%Evquw&%c@fvgc[ ﬁow%?%r QIQB 110x

dependent on various factors such as the system bandw dt h,
desired or r e PR 1 Hhn Alkvertinlessoit may bp desitplle &y URek28x tmwne&vmm@tﬂl\@

carriers may pexashd skt NBe 18NBIovd Rk PHRIRBRPBhS o RE 1@'@§C1‘H1§3ed
bel ow. [0038] FI G 3A shows a design of a carrier structure 300

supporting coRPLITHEER fShiEHEENS HaMITERE nelork BF & siverndigr rete forHeE K3P8t em

bandwi dt h of RMoBMeRRnRAY his bonedrd (st Wo carriers, and each
downlink carrier may have a bandwi dth of BW/2 . For exanple, a 10

Mz syst em balifildt Hn (7 ASBRE" FRMITUN{CEABIN] Jpnaniintesfepgee sosp#ioBrEaY o

general, the sysdRobhamsLdl Ble@ﬁleﬁamﬂ'%s'ﬁ%r]ﬁﬂg@m € @RtchtcaBlers such that
unequally, and the downlink carriers may have the sane or different

bandwi dt hs. [ $9SOFTHMBHE Ctel hievadhdn BBl SRR elgpirics ey g ysdeor
assigned to edBs thfle daviliak @ﬂﬂiu;ﬂlﬁH\ETheCdu@ﬁ)&e& caﬂﬁb@ hha@%%épeﬁ&ﬁﬁm( arigdus
macr o eNBs) SSI ned one d kK carr % carri T%é 1),
and | ower - Q%%’to ‘éf Sys‘ﬁfnclf?ng%thf g]?ﬁ S8 leﬂfﬁ‘{ﬁ pRendwidihg s pa¢hh e
ot her dovvnl i n&enmrdtd E]’he(aEalgbLe cEIBIE InBy b2 hssigh®d AR dNs 10 @SHAN mahildes, B0

downl i nk carr g"gﬁ be assigned to eNBs of different
associ at i on/ att8rs % Unrestricted eNBs (e.g., macro and pico

eNBs) may be aesﬂ] g ne}d(}oﬁm slebowsnal cﬁcsﬁgn Efarchirief stueg. 300 aq)pmheg colyrmungaton
restricted epyleuymlng 2N} T e REUANET NG SLNE iRl
eNBs i n ot hermmmeaamers[ ULk dGvnI3R ehensag hdesi gxndwidﬂaofzwuer For
oLyt e, S10,3H880r 14 SO GRH e Of Medpuel ekt 1
BW may be par gantialnied systmo bMdsddilal mgyabd partidockd esyasliyd omnhdqodlyc and ities
may 9 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 classcs. High-power eNBs (e.g., macro ¢NBs) 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 ¢NBs) may be assigned the other
downlink carrier (e.g., carrier 2). The two carriers may also be assigned to eNBs in
other manners.

[o040] 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



have a bandwi dth of BW M. For exanple, a 10 MHz system bandw dth
may be partitioned into four 2.5 Miz carriers. In general, the system
bandw dt h weyodasgastitioned equal Iy or unequal Iy int oerﬁ%rzgogms‘lﬁga M
downlink carriers nmay have the same or different bandw dths. For
exanple, a 10 MHz system bandwi dth may be partitioned into (i) four
2.5 Mz carriers, (ii) one 5 MHz carrier and two 2.5 Mz carriers,
(iii) eight 1.25 MHz carriers, (iv) one9 M1z carrier, one 25 MHz
carrier, and two 1.25 MHz carriers, or (v) sone other conbination of
carriers. [0041] The Mdownlink carriers may be assigned to eNBs in
vari ous mannehaye alangridthodsBY M eNBs cufmpdd, faf I btz vmrbacdmstbasam’wy
be assigned d I S LA NBs

di fferent ass%cﬁtgogl?dganu?@%}esj Str]rg/“%géearl%eggsl ot ggn ?]f{h gsﬁgﬁéomvﬁhdtg S 6)6
carriers. |n Basttiogpbechyalty @ielslﬁfgﬁlly omBYI M&sifh@wri@mliiﬂnt?@idmmeﬁhevetthﬁ
one anot her {ergn ik r

the 10 Mo syorsn Bardudth s pEor bl VBRI SLER Inu i AT, 2,
and two 2.5 M#titasd ing §) fqvﬁZtSrMHéﬁamne@érmM ¥iHz ruger 4nd twact b MINB
110c may be a&%ﬁ&@@ﬁ) 588 125¥iz- &a%r;erré %@) orfe%%ﬁz%&ﬁe 140 Y- RErrier andn
assigned one 2.5 carrier, and Oz may be assigned the
other 2.5 M—EW@aﬂF%WZCTWﬂQI Vs %’@r%‘ﬁaFomlaWt@W%Vlsbe assi gned one

or nore downl Il}ﬂkl]car"ﬂle% %owﬁlﬂuk%ﬁ’leg%dy%’ asdiiRd eNBNBBY \IaflmsfﬁgnB &t In
full power on each aSS|]%nn downlink carrier. In one desig ?1

may avoid traSnieignng B ob ditfererh a8uergFleses dBRN DR ritesignad rqlféﬁfelérdoﬁvfﬁbﬂk

transmt at acah@aer IPQAWRAerl RYiSh, éNBsOBﬂj&'ffelteﬁ’t ES%M@Illtyge@frﬁa%fﬁ‘éﬁgs%lghéh
ot her eNBs assigned thjs carrier. The may t transmt

di fferent powdfcraderalighcams. albsicy ﬁ‘@é”%ﬁ%ﬁ‘&ﬁn%@ﬁ @*‘t‘i@ﬁlg Big e ifif'rkc“Cc to

carriers. In @@rmmér, mﬂ) gmgloﬁddamabﬁt RNk éaﬁyer@ewse%&nﬁl@rth@mo MHz
assi gned carrier fransmt power rrae( used for an

unassi gned ¢ asrnyieI@rbanq'l‘Bﬁith 838 ke B?‘{ﬁ“m&%m&é‘gﬁeé%%z e ja Malzsarigss
i nterference lfnrtﬁHféx@ﬁlersh(ﬂMﬁ% Fihan n@erowmsml m@gi b€ Adsfahn& the BW&HI& 4

shows exenplagy o on by a .macro wo downlink carriers
and 2. The ho %?ﬁﬁgi?d&' V“g‘éeﬁroélﬁg %Féﬁfﬁé‘n@?ﬁ tegyeNIp d 1 Qraipasy '?Fal
axi s may reprzesgm:lﬂteroal&srzlsﬂmﬂmmer The macro eNB may be assigned
downl i nk carr nd ma S at full power on this carrier.
The macro eNBiloﬁr{i@ t rafsi T %% '?’@(Aléerasﬁa’i‘zﬁ@ﬂ“?@\/‘@Pleélﬂwﬂl‘BW’i‘ﬁ’f@ &P er
2 (as shown | desih,Ghe 3B afay mnﬁmmﬁdl powan siredch agnend@aink edrriet. (Noke
shown in FIG duce interf rence t OtYEiS%FeNBS

deel)nztﬂe ngger th i ik 11811 g § fi W ier

assi gned carrie FOO4%Y VS "2 4 E 08 SRSHE! WREHBIFAIY PO BY a
pi co or fent otrahiBit hox IovdaEpcﬁveamvblanlomemm reduct Wertbeannd {ondthet @NBE 8¥signed
and 2 are avajl assi gned

downl i nk car ?‘:hesi%%l%l ﬁle eN% rans r%nsmq F 6’1%?reﬁto‘3/9évreygﬁgi gleg‘?;ﬁ‘grnf’%?‘?d
The pico or fMchned\IB)wmmk awoed. tn gmmltlhglmgnmmmqamlex mky bansreid&br dn

(as shown in El %d4éar1%¥ %ﬁ@&,ﬁ%? m)) trz?%m% po%\é\{':élug € . 0S¢ dI % an as igped

carrier 1(not e°i'it éf el
t he macro eNBagssi Beredchcayy. |aeaSSignec[ @?@%}nﬁhéa@d&sgﬂer&hﬂmmﬂom oEnIerNB‘s

may support ctgggg.ﬁan&@fghgﬁah@na restricted

[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
Ievel 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



associ ation scenario, with a fento eNB bei ng assi gned downl i nk
carrier 2. AUSthat is wthin the range of the fenmto eNB may connect

to the naoyg 2000Bs8H downl i nk carrier 1 and can avoi d hipghus2o09/048725
interference fromthe fento eNB on downlink carrier 2. The design

shown in FIG 4 may al so support communication in a range extension
scenario, with a pico eNB being assigned downlink carrier 2. A US
that is within the range of the pico eNB nay connect to the pico eNB
on downlink carrier 2 and can avoid high interference fromthe nacro
eNB on downlink carrier 1. [0046] 1 n one design, the avail able

downl i nk car rliﬂ@r@ avsignel dowislinkgarsigr 3 anded@gransmibatdylhpawe omids datrex.i Bhee

manner. The ayal &x%seﬁl@\;\\ﬁ%! ﬂ)&&ﬂnaw M&ﬁmﬁkgngg hGwENBS P Sed

on one or nore matr|c "ate to networ rfornance,
per f or mance, @treay fapQuiypy mlomlep@@s leyel, ongrawrer il rﬁkot@mwﬁ wrGnd)yin Ioeser to

assi gned o MR RASEL Ao MAREARN AL0Rd caebedul e The schedul e may

i ndi cate the nunber of downlink carriers to assigned to different
eNBs and when[0f4d asHiglsaian geswm innkdGe 4rmveruppert eommiieRtion e agetiddl e

may be gener ajgdilyn &cﬁh%%%a %@Jﬁ@ﬁcaﬁggagggka'dﬂwgm@mﬂﬁfzf o4 W}:ﬁf

For exanple, four downli nk carriers nmay avai | ree
carriers may Wéhindsigaeel hofemieNd anpeondws forfhe nirso &gy on dovenlink easier 1

downl i nk car riQics AR¥ e AesthGRe drohPmd f‘emt@eﬁ@@? d@niitk Itiers M. BDG&:
peopl e are at hone and expected to use their fenmto eNBs. 100481In

anot her desi oo™ REE Cnapag BRAEHIPRACEINNGRiRhia 2apieeairenses seeysiigvith 2

downl i nk car rjigy maaamgasg@m%@hﬁ& caffRF 2 em@ h§t1 i @mﬁﬁ%@rasé\é%f@%rpl&

net wor Kk entlt%ﬁg obtain the | oading rﬁ:‘@% bor eNBs and %/

assi gn downl i d%%fr?f)élpgcttte the o e%%opﬂt ﬁ@w B 2eNBk cgyEvpid High

good perfor W&ﬂféﬁex@@aﬁl@mﬂ@m@m@ obh 884k Barg8te. desi gn, one downl i nk

carrier may b signate downl i nk anchor carrjer for an eNB.
(pdahor Japs Seien il

The downl i nk £ 8P esien A RHiPe Gl capdsremay by weicredity shBhig 2

attributes: @aﬁmbanti RRBE hier. aThd WaklaPOMeknRY dhRrseMNB; be dshignél®

|l ow i nterfer enge from ot her eNBs,
based on one or more metrics, which may relate to network performance, UE

performance, etc.

[0047] In one design, downlink carriers may be assigned to eNBs 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
¢NBs.

10048] 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
aftributes:

e (Can be transmitted at full power by the eNB,



Carry synchroni zation signals used for acquisition, Carry control
information for data transm ssion on the anchor carrier and/or other

carriers, wouppaksdssconmmuni cation for UEs capabl e of opgghisish@ikrs
single carrier, and My be a preferred downlink carrier for

operation. 10050]In one design, one uplink carrier may be designated
as an uplink anchor carrier for the eNB. The uplink anchor carrier
may have one or nore of the follow ng atltributes: Has |ow
interference fromother UEs served by other eNBs, Carry control
informati on for data transm ssion on the anchor carrier and/or other
carriers, Supper tHas benmteifcatde dromfogirer UE8s, capabl e of operating on a

single carrier, a May, be a. preferred.uplink carrier for operation.
[ 0051] I n one desig%?y§%%hﬁ%ﬁ%wﬁﬁfn%%% %%WQEW?F@% and/ or the uplink
anchor carrier mayabe copediiffoandtion farhateiNBsaigonmay thearpi! dagablaed/bor

all UEs served bythFa%N%; I n anot her design, the downlink anchor
carrier and/or the up "Nk’ anchor carri er may be specific for a UE,

and different Uks Sopyortramendicitioe f@niEsdamublcionkpeaniad of a GadlE &£, aaad/ or
di fferent uplink 005§L%n one design, unrestricted
I

Ichor carriers. .
eNBs may transnftﬁgvgﬁﬁPH%??ﬂg?ﬁﬂl CYHE] 8" qpéragon.

[0050] In one design, one uplink carrier may be designated as an uplink anchor
carrier for the eNB. The uplink anchor carrier may have one or more of the following
attributes;

¢ Has low interference from other UEs served by other eNBs,

¢ Carry control information for data transmission on the anchor carrier and/or

other carriers,
¢ Support communication for UEs capable of operating on a single carrier, and

» 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 each assigned



the PSS and SSS) on each of the avail able downlink carriers.
Restricted eNBs may transmt synchroni zation signals on each assigned
downl i nk ap¢ keo@fisssidecro eNBs nmay use | ower power when HeE@R8MNobbdsPS
synchroni zati on signals on unassi gned downlink carriers. UEsS may
detect for eNBs based on the synchronization signals transmtted by
these eNBs. The UEs may be able to detect the synchronization signals
fromboth macro eNBs and restricted eNB2 on the downlink carriers
assigned to the resticted eNBs since the macro eNBs transmt at a

| ower power |evel on these carriers. The UEs may al so determ ne

recei ved si gndvniataniey anp atahlalss servaras or moteHgls ometach omsbasddownlinkhe
synchroni zat i i e
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carrier. For Rasdgspl en the@sségs! r@yﬁﬂsléfr atiens rson@atUiese §Fgcan UBRsTV ek

| ower pat hl oslgf)nf&@wgtﬁ%mm§§mgped downlink carriers since these UE
may be able to overconme high interference fromother eNBs. The eNB
may serve wedR0WMEs (The gNB wyms trgfispif datagindrcopliel hnamation et thes asigsédyrmdd
downl i nk car rje 1&9 dbPRkt BeSEs HEVQ%SOIQ&%EMG Il"ﬁé%oﬁtf&i %iﬁﬁﬁa‘agﬁ;%%r om
ot her eNBs. [005 he eNB may transmt data and control 1 nfornmation
on the assi ngé‘H‘pHWdSCG?Fh%@& Grfel: d&Knormatem refcer & iore designoths ehineays .

The control lt%gﬁlfr&mmd@&olqmm@f&%&fmﬁ bﬁ'gleg&ﬁ@&ﬁﬁnhﬁl@gamel This
information, etc. In one dem&gl, the eNB may transmt data and
all
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data and cont®&P YhepAbisienlipvmgpk gar Eﬁ‘%eﬁ‘”lﬂEﬁfﬁlﬂe cﬂ’ﬁf 00 SRY UGRRHT ool
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assi gned dom({ln{{ carrier arﬂ‘dﬁhnﬁso%) ansmt data on an unassig

downl i nk car r4°&PlpkCapTies tq e Uy dn §‘§©W3H§VPIPY&R6§9€“$%??IWW $ince
the eNB can ttraaasifitc chlte] G@eiatbn mrhﬁ«fmbnpdwwana{c abmgmrdommrca@l@r the
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data transni sbé PDCOH. Mhd RETOHemaypdairp K ORainforredtidn fr@etd bhismissiog ofl @sitgh,
frequency reseglnkaéa!ncl)n may be used to inprove performance and nay al so
be referred t8 as i ntra-carrier bandwi dth partitioning. An eNB may be
assi gned a dd@edsi nklmaner i®ignafdiuemy resesetionenady poused aninglovie herfasfmhgned

downl i nk carrjer Q NB.. .For exa

assigned a 5 al{}ghm zf:isro ieberr&f/]mg?%'%fagd?uasc& qor g’% Wldf]ﬁgal$?{f§lll}ga§‘g¥8]ggr‘vg BSne
or nore subbamdsieiln dowelikssirgnad ldacwmslemla p@&romoéthefamlgnammﬂnﬂmk eddBer
The eNB may tga e P P n c | fie reference
si gnal for eafrg 8%216{ eﬁﬁ Fﬁg&aaig] trlllgtfﬁg_{\/\%l ?en Slelgerdral ig&fn e “ﬁ%ﬁrﬂ%l
manner. The eNebandsy Téf: SNBUnaam@mvc ooy moed sublpphds imsltel assignad dovakdink coriert he

t ft
port1 o o1 !, SEARZOSE, IRUL Pl SOLELAT sk, S5t g

| ower power |1efpeehce signat foe cpcb el @ediiqomigiledrdowﬁhlﬂmna%s $i thaedrnuhd vwatienk
carrier. 13 00k Iﬁyeﬂb%%ﬁgfm{ EREEMR AT BR S5RL pdrBo YRGBl daY

re-al |l ocate frequency
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.



resources anong eNBs. Frequency reservation nay be used when and as
needed. For exanple, the nunber of subbands to reserve for another
eNB may beygdeppndans on the anount of data to send by Ajﬁ ‘ﬂﬁfms“af
The subbands may al so be reserved for as | ong as neede

eNB. Frequency reservation nay al so be used to assign frequency
resources with granularity smaller than one carrier. [0057] An eNB may
broadcast bar information indicating ths status of different downlink
carriers. In one design, the bar information for a downlink carrier
may indicate whether that carrier is available for use by UEs. For
exanpl e, the Hass]i nereqmmdycmseiw&no@amh lmssécgmedlylﬂmvmllj Pdallvadts ifRfueidy

i ndi cate that rrie s.availa

i nf or mati on f%%&ecg?: U agqsls:ggnegu%’oxmﬁ%w%m%énra |%8ru 5 “ﬁﬁe}l ﬁB‘F%&egdefjthl
the carrier isawplyvae hla‘mlbee of abbageto résele foetnethén B aaydoaidpentkntaartid er

b b d f d k i
being, barted ot BNELTR ] o SER! S0 2 SRRLCT oML Nl oyl
downl i nk car rloag as @GS the athet ﬁﬁ Gegigoy rdsdreatioamaly resorbeasédotn kogn a
dOVan i nk car rh‘&@iﬂfzg}lcsblq‘g&t\’&l{h ragﬁén sl'n%%a% 811063%8’%?8 t he car ri er

and/ or UEs not to access e carrier or ‘exanpl e, the bar
i nformati on f@®PS7An uﬁasEBgn@dbrd@ﬂmt ibak infcampticeyr indreatinp ghe statfis Dfstilf%eht of

UEs from accegsiiigk tchﬁeigarﬁl' fib & ][FH%EE\J 1190%%0%%%9%%%@ 11&0211#4%

access the carrier. e first se
communi cat e witfligate vdiedpBtigh cartier isnavaiddbim &dl tde\hal UBK dar ckanplatthd (bwer

transmt powefel-@ueh £ %@cﬁ@ﬁg’ie@%ﬁwéi‘irﬂ(c &1@{ fhy %‘na 2809 gﬁargaw &Pat%fl_le

carrier assigned to anot er eNB” assi
downl i nk car rfoeid“e fqrﬁéh@ewﬁmmn for e%ﬁﬂ&?ﬁgﬂ@ééo‘aﬁ% caigier why Iablbﬂ,te that

comuni cat e Wt Byfif}&s GBRRe E‘(J? Gised rﬁ@-@ﬁ 'd&@c@ﬁg dYHilaR arﬁé’xrgein@baﬁéﬁ% i

the lower transmt power |evel. [0059] The vari ous Eem ns “and
feat ures descPihawy &hsspechiior al@&%f‘?“mbﬂ% S¥FipTehe iypgt bafredbbihthe g¥Bddr (Y

uplink carri efefect dnbth SRS @l that AB¥nIMKIRSE:, Of uplink carriers may be
avai l able for the uplink. The nunber of uplink carriers may be

dependent on W88 ousIn feRethesrdssighy e bps infpraalion fos & doambin edrier iy ddentify

desired or regp sefchandwedtifec ERficraaghr YRS hbtkaeREd loeffcccsﬁttlfc catR€  For
avai | abl e uplink carriers may be assigned to eNBs , as descri bed

above for theXaBRk f#lﬁka*daﬁowaé% forﬂflglﬂeﬁlgleeé‘ d@wnlnflmarl}ermaaﬁgrm firspishel

may be used fUEs@@ﬁBcc@@ﬁlgglﬂﬁﬁlrlépbﬂdni{aycaalb\ﬁrla%éoon@-%ﬂofUE‘@{o abQEs BEERer.
for each unassi gned uplink carrier.

transmt power ed

100601A gi ven Ogilrﬁ?em%’n'ee ghableoip deigely eRmrauigiieq it ﬂ’ﬁe@‘lﬁjﬁF ithfk
carrier and nﬁiﬁss@nS@d(ﬁ:ﬁﬂME cEElErQat Wweﬁﬂﬁn%nﬂ@&nw@ﬂlc@cﬂ@hﬂ HAASRH g@ﬁl@&dﬂ%ﬂ nk
carrier. In one, de 4 a UE smft. dtaadcont

i nformation ofi°tfe Oé‘glﬂlék AP a@?g‘}eg‘%‘%/ﬂ @%BJ‘ Gehyedechnot ﬁhe%)?sséﬁnﬁﬁ‘ﬁhimf y
operation. | ndmﬁﬁih@lindﬂES'h(g{d:cmﬂ sbiEof Y ntak BB QBTE to 1@Rdbey @hndmicas S/t ed
or unassi gned control infor i

kcarr| and é tion on

an assi gned u?ﬁg) e BT TEr F%WI{]WEC@ evﬁ‘hﬁt@e &Y é‘ﬁmﬁﬁt}}’oi‘vﬁﬂf“??v?e
reliability f@05%he Thertriak désﬁgn@ ihfehtons d@sbmhkh ab@y feRenitk da8&E may
interference gn f 1eS€ '%‘Rg upl i g c 1rer“{er1 rom ot th . UEs b
conmuni cat i ng* i Eh8E A% PERBSTFB06 1 B Bn Y JBEIPgnOT FiIRY GRHEY may be
reservati on nayildbe fosted upiink: eBernmebar @famptinlocenddrs amy 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,



uplink carrier assigned to an eNB for use by another eNB. Frequency
reservation may be used when and as needed and may be triggered by

si gnal i ng wyehmAgRek vi a the backhaul, as described aboyeqls8f6iedshisG
5 shows a design of comunication by an eNB. In the exanple shown in
FIG 5, three downlink carriers DI, D2 and D3 are avail able on the
downl i nk, and three uplink carriers U, U2 and U3 are avail able for
the uplink. The eNB nay be assigned dowd i nk carriers D2 and D3 as
well as uplink carriers U2 and U3. [0063] 1 n one design, the eNB nay
have a downlink anchor carrier and an uplink anchor carrier. The
downl i nk anchoVEawyrtiaemitréata e coneol oifotnrgorass ihg netk conlte thk BB rihés s,
e.g., downlin plin r one of
the assi gned Al} nia&gqg[?@%‘ér EQQUOH{ I &oﬁ{é? E&c‘“ai’ rgltght %ﬁ%hré)?& i
anchor carri e%Slg@gi Qralmrlgﬁ@iw\mlmkkcaﬁ@mtand)Imaynﬁ‘@snmmommlfmf@rmettxhe oaNB to
support data 1L.6S/ 0 i . i JoTeIy-1p [iers.
The upli nk an%:sflg&ﬁc @%%ﬂieﬁ}ythggﬁgy*@%:d&%%% }Ow}%h %a{)rl tgﬁgofﬂkrglm
the UEs to supfonstiogatkich mansbicysiless inderfornes dmmlmmeémahlmMrwk fiom
all carriers. Otfghﬁgmﬁﬁeatlgp@ﬁg&mlelN@g control information may

i nclude downlink grants tfor data transm ssion on the downlink, uplink
grants for dal®lr ardsAnsdisign rauense ragpvatior mapdK upadfte paserve anotion Oﬂalta
transmni ssion lﬂﬂnlt E‘ﬁuéfggs'lﬂlléd toegnceNBTi%?uéémy aﬂ&h@r% que u@ﬁc?r 'a%

i ncl ude resource requests for data transm ssion on I nk

i nformation flsrusgheder prchanieededorndoma e trepgoud ibh kslgnaiag qua@gqﬁaw

for data tran&ejuﬁg]l &rﬂe%bgmop@vml ink, etc. The eNB may transmt data
to the UEs on t he downlink anchor carrier as well as other downlink
carriers, e.d Uﬁ%ubjFéGtSﬁlw“ﬁﬁéeilgmﬁrcommaw%ovbme|mﬁhq%@m@lﬂ sy

the unassi gneg rd@wltm%d&aﬂiqﬁeam&%luﬁg aH@YBtd'r@BfaHEHIe gafnd dbgnﬁ;htealﬁlNB
on the uplink anchor cattier as well as other uplink carriers,

subj ect to t hBeF R FiRsH 1 U%JB%EFB |aFenieRiblo for F}b”r“ﬁ}ﬁlés JheAB ‘TSPQH ti’enk

carrier. 15 {008@4lbwniaRQLiNek DASAEOR as RelbisabliMcalfRYs WELHIarIM
aut o- confi gur’s qgn to sel ect t%ersw tabl e carri er for communi cati on

from anong mu | e IR QRS flested. therBIpay; g2 dgyniig aachoecyicrng ¢h wikink
[egg 16 1;.3 }/i whi cr%aﬂw BeicA 78S Gowilaki M@thor Rafiet MR ke GAOLF QJela@?gneﬁtcﬁwmmk

n one design, t ation nay deternmine _a netric r each
Carrier avar | GOES Fe CORMMFEAR B TRGTHEE Aron ey OB Peens Gbdieved
si gnal qual i tasigdtupli®saries| @Aahpliak ERAGIUD, TaBdéwiilinRaR®br QateA MRy e4rs,.
The netric ma a&.[[)siko conzr.iise a t;\ﬂ_ansr'iitiiﬂggergs‘\{l netric, an effectlve
geometry met riCMES SPEICE AHREAHSE L EE rIP CSUPROT, 314 {tROSTRESqY Qg
some ot her medawindniconpytieconbisedican Thlieplak ahahasdarrn eap adrBNEliek control
100661The st at r ca tion fr
the mul t1 pi e RicPPr R opebETes o FRbo Es IrpGRoTaE He Bap e T
desi gn, the nal cindersray o examipie theedminiisid csit@naifmqumbn toyty e tdoernimk
station may sg| ec e carri e hi d si.
qual ity for c‘b%‘%%u%’f cag fl%nﬁmqulﬁll 3#@%8‘?"“ Fst gn g]taﬁtq ?‘Hg“?‘if‘%é“ﬁ% loélé)ﬁ'ﬂh se
pat hl oss, anduplihle Atk trifomatiayfos déte chnsirissios an nlleetrphmk teh: the dpmdee:tnnol
pat hl oss for
Porpr s | oadiauih i Blue trolf AAAGRE BEXE0udf of B e P
| east | oadi ngmfovnatmonfwurﬂatﬁatma@mmion yre ttheamiowhigrk, &K ginformdien nfst rda(a
may conprise q t rmon Lty
(QS) and/or %&tgggsﬁ%{lt gl? e é’vﬂﬁ%}?s'tfﬂat ?genmé% ch 9#(31 dhtg t%glﬁer?g{ \é% th
t he hi ghest abeaisk @ﬂsrhtbrl Ctayflcr of welb mthﬁrc@twnbmk carhas, stat subjpctrrayhealower

sel ect a carrggtm BSW&QW{?&P@} ith%%nits@igf?édhﬁ)@nﬂﬁp&%&' 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,



[ 0067] The netric for each carrier may be determ ned based on
information that may be obtained in different manners, e.g.

dependi ng W 2ydRkdRey the station is a UE or a network @@trmsygog,bﬂ;-,gne
design, the netric for each carrier nay be determ ned based on
over-the-air neasurenents, 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 reporis sent by UEs to a network
entity. In yet another design, the netric for each carrier may be

det erm ned based on backhaul information received by the network
entity from al00¢4dastinomethirasspedt atsiabon n[aQQﬁﬂpmn@htomonfwuraitieu so melyet e
uoed Lo F Rl RN AL ORon FnISREE bRSHIARRNR, TAOSHRY, f80d7 S
may al so be used to mtigate se Frdesensi |za i on

network uses ©E nwrlhﬁéworbﬁnttfawﬂm@n@ym apbre Stﬂmhnﬁwméwdntmbn, , then
sel f-desensi tjygadii Oy, Ahe Aesld @?;ﬁa CIH£ dealin fg%"}ﬂéthé‘i& &2h chr‘?%Pav%ha%%ESt
to uplink transm ssion nay su |nter erence due to Ii ed

i sol ati on bet fteermauniqagens ni e Mg ma:ﬁ@lomrrswemv@ qmaltm@htyapadu@ﬁb,es@ml at
the UE. To i 4.0 Cndfl fomglesgﬁma&g Z%%%mcwm; Dk aaihrdown a'nmﬁ 99&& ol
my 16 be sent on carriers that nay be fartHest from eac The
upl i nk and doWefri.rie affeefivs rgieamstongetityg prajceted fatel e Beapt 2 urday @etuc or
technol ogi es. so;lffe%%llﬁaﬁc c&nﬁ%‘?ﬁse@oﬁlﬁﬁ'aglgas?gne%aﬁﬁ@féﬁss 600 for
conmuni cati on first base station in a wreless network. The
first base st@?gﬁén ey seBemmt Ehter G fqricpmmugggtion &pmamopng the mgdtiple
(e.g., full) &raRskEkta &pm%ehﬁ:vﬁl cdeRRRY. 61 2he d%tg% fnk &r&tmt}ﬁaﬁco%ﬁgé on

my com‘rum cate on a second carrier at a second transm t power eveI
whi ch may be TeRREH sighghfivplite apd fherstalipn AayTelech Birerrripevih the dighey irseived

interference g@aa%@ﬁ@q&cbomﬁmﬁoat '[erEhoﬂ@mIEéigh GRY infflc ARy EdMehrReFANeks,
carrier (block 61 The first carrier have | ess interference

fromthe secotd t?)%l%%“ogt”&atyl Sﬁﬁ‘:tt*h%l?f“”%‘%é"l@éﬁ‘b}?d’e%fei’laﬁoésr for coppEgHen f iy st

and second bag® agdtidridedisn, MRYmBEt Qg dofhpfief zfoﬁru tancpql\é@,fausll 225 Q8le@thdTRY
support different aﬁsom atjo /a cess types. I'n one desi.g the first

base station FRERFT B dedeashioading Cae‘?%g yewa?te%{sdefﬂ%f@éﬁf&ﬁfdnﬁfase
station may b@ir@ﬁgc aoecsaqh@rtyeact@mma bk@ &S quality-dfse@icy eHSH and/Br ABOLRET

design, the first base station rt. unrestric access

wher eas the sBEAMFAHRL @24 fekict %S*ﬁ%%%} ‘%}ﬁlﬁﬁ highestaceess %taﬁfaq%e@g@mcmfm

Vi ce versa. 1’ﬂ&7sﬂalxb1lﬂm@ﬁﬁsdiﬁ&b@harrtehﬁ)rf:drﬁ{ﬁﬂim@ﬁdl meaRnMagak! i ers n'ay be
for the downl ck 612, the f|r ase, ti sen

st aan ot LR E e R R ERan felifer i e P RRRingd Bl Pu 1R
powver |evel tmaybddbusiedifPdiffent tdnaak, eeg],zappdnbﬁg bh Kbtthdralsestibaisi aOlE bRy
send a second d a tlrlt nsm ssi,on op t ‘e $&c d carri e() Cgii t he I§ec(gnd
transnit powet TEYSFMHY & LrAGHE DRI %rne%mcfégfebﬂwy HEFTEY PRE Y
station may smdﬂm@ntm@kureménm mwhomytlma tdae td ﬂdft&inn&l’hdcéﬁ&d&l’gﬂdllﬁﬁh@ﬂ

t he. first Car]i)at}ﬁ?%k; e\f\helq %IE r?laey demgmithg mV\Ql for eaeh C%hl%g Ca ermmeé‘| B (ﬁt her

design, the f bas i oA SEnd "¢oh i1 on
first UP on teporfsi stesttbycTaIEsr toex nawdrkrm;ntysehcble(:amheoldes:gﬁ drenmétiio forteact he

second UP on éan'ieel %Eg'olpe dée Irngnleg .rb'asegho h I}c)alcf;l?ag%ltl)l S'gl?t?]d[na}fece?vefi r{)aytl 9 nset(\)woskend
at | east one synchr nizatT on Signal “on each 0 J&dond
carriers to atitigwrddest l¢ast aleb@ettatidre first 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



10072] I n anot her design, the first and second =Tiers nay be for the
uplink. For block 612, the first base station may receive a first
dat a transy ssb@esfent by a first UP on the first carripegndioodiR72s
first transmt power |evel. For block 614, the first base station may
recei ve a second data transm ssion sent by a second UP on the second
carrier at the second transmt power level. In one design, the first
base station nmay receive control inforntion fromthe 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 i nf ortwesentom catiferd thetmeh e fldrthedt fidk each tokter. f The tiplodranil elowalindk
may receive 0l | i d TIE on the second
carrier. [00%%?%‘9%%%mégéggh#%ﬁﬁggnﬁyd%?&gﬁgggséé]’cond carriers may be
assigned to tlAesst i r FHGandheecodrdishas e pacess 660 or lsammdnionion by ndirstdbasr
e AL e SERSAM oA FORLACTIERR Be R by St Sh Ik BacHIBY
exchange signal i e second base statio a network ent

to deternne atfhleﬁlﬂ%ée g}f fuilhéralfswtsmo\@ndﬂvelr (bdask drid). c dhe ifiest by watioh Ib%afse
station. For &Rl oh Bechhd Shridd @SSl Ay ARLA THOFINE BEL: 1 O
reduce transmt power on the second carrier ased on capaci t'y benefit
to the secondbiale fEstarangnit mowehkeveli tpapdise ipjenfargick to [aOE@M]iIhﬁSQ)ﬁéUOH
design, the faohﬁ{uni%ﬁg &t ﬁ%lsg&nﬁ%mnrelea%cxema)rp%% 508 @ict REy hhVeStess
carrier for use by the second base station irst base station
may use the rigtgEprencsdropdhe seernd bpsestgson thansthe gegpndcafrief.or  communi cat i on.
I'n anot her degy@p. e ffrétreu?& se@@lﬁl%a&t ﬁ&tio@@mﬁ@abfeigﬁt ﬁ'a{ﬂ'e%t BovRP Ehads@or0f
the second carrier reserved by the second base station for the first
base st ati on. DPhHEPFqdifferprd awodptioniagnssyingest Heme desigruthe St base platiqhenay

reserved porticfgf 2t p2RePAts Giffehihe dlcohd Bask istafibn fhPPSMt mm%a
| evel . 100751l n one design, the first base station nay identify at

| east one UE RECECEEEINET tVie BEee 1§t aetheh desicd, theeling pase saaa?rr By SHpRPTt

observing | esgrdsilcRl fa8de@NGRr@R th@cSRAANIs &N haT supgdiereliliésd ad2ag Cor
station may direct the identified IJE(s) to the second carrier in

order to bal afit&’*Pdad across carriers. [0076]1n one design, the first

base station pyey]br qa@ﬁ@aémgéﬂ fhe Fadt ahdlfs@,bmaineuas el b€ adritROddwihditic.t her
red from use

first carrier t r ii) bar .informatjon
i ndi cating t hlﬂ?&‘tﬁﬁg *E‘ég Hepse iR gpey; SE“% g ?aft‘raB?ﬁ“ﬁ%“él onthe trstapsr
design, the fih¢ Sitst basmitgatt RklNRY it UEICRSbIdRG]4, nﬁ@ﬁr@mas@gtanon may

indicating that the second carrier is barred fromuse by a first set
of LB and noPIbARFEH G PATER By e SER B G S BF STRE oA Py evEse
station may atbhagedondadCasdnedbdig; the &kst bayk etticat g efddontrd) énfhinta8én @nigt or

second carri efgr'st 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.
10072]  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



[0077] I n one design, the first base station nay communicate on (i) a
third carrier at a third transmt power level and (ii) a fourth
carrier atw@ab@usdss transmt power |evel [ower than thechRishfenisras
transmt power |level to reduce interference on the fourth carrier.
The first and second carriers nay be used for conmmunication on one
link (e.g., the downlink), and the third and fourth carriers may be
used for comrunication on the other IinkK (e.g., the uplink).

[0078] FIG 7 shows a design of an apparatus 700 for comunicating in
a wreless network. Apparatus 700 includes a nodule 712 to

comuni cat e ofpora tlfej first UE ami the figst carrierl §udf inays tectiveaosirot infowetion| e ltheby
a first base gtall n B Aa eyl e 714 to communi cate on a second
carrier at a second transmt ower | evel by the first base station,
the second t rl4#Bir t Ip@md%ige,vtét fifye prigpet codserriehy amey tbe @ssigned to the firss mict
power 1evel . eRBILE Guofk BRANS, P ofESh0RPlad BLOGRSS Bl Fesigy, e
conmuni cat i on a second base station 1n a wreless net The
second base sﬁratbaémﬁﬁw et eichange signaliae riidr thi ascond bise ststiompies hemerice
froma first haga, %E@%mh@ tﬁ%rsa Blr CR6Ed GFrfer %%aaéhgme i3, For
comuni cation (block 8 % secon base station eterm ne

i nt er f er ence BamRlacthe Bt %@Stﬁ%ﬁntqmm detepaing Wéﬁtbﬂb@i‘ﬁéﬂcedrﬂn@mépm?dﬂ@naller
measur enments I f A hase

The second bagée&g]tcgﬁ% gﬁ%ng3ﬂc%%ilbgl§ﬁ¥eﬂgg tsﬁi&lgarrl Setf%o?b(% T(“@%%
The first and8&&bnd base stations may belong in different power
classes or 0'751?j PPk bndilds fgﬁ rtﬁ@ﬁrs@%@&ht%'n% 1ES¥:RI%% pott{dRSPIHE c%riel
shows a desig an appar atus communicating in a wrel ess
net wor k. Appaﬁ“‘é‘ﬂ‘ﬁ &y d5Gesone b étgﬂ%v rﬁ?ﬁtﬁl“éb@i Stafioh reRyTUSe Hi FenainiRgpariicay

havi ng | ess igtes fiRf 6@ bF S6RuBudidatist, ha%ﬂﬁ; a&sa%gnﬁérmﬂggamt&ﬂoahﬁay
carriers avail able for conmuni cation, to communi Cat e

on the carri e*Hy)na2 Bytehef t%%l%‘éonéitcé}flte‘dﬁser‘{eﬁ by flie econdybrge Ketionder thaolyat

stations bel onag #gioh."TKH f:fi@hRR Tt ROMEY (hel ARERHIE of URRALIENSorlidd Jrafent
associ ati on tfy&ggaal{&ﬁ%?ﬁ J]EIG 10 shows a design of a process 1000 for

comuni cati o © JrshirpnspELEVEdeRbr k. The UE may detect a

first base st@abispn Qﬁ)@ﬁc’:lﬁds@ @8 fisst bast StatiGdfby REntaY ablclsk bRd UE haddsifgt
power |evel apd on a. sec tth carrijer aﬁ a second transmt power |evel

(bl ock 1012) s walios e %fﬁ‘sﬁﬂTter perying leps mgRferpice R oA R
first transmThefosneasd gateh ria dﬁr@dulﬁ.‘eeldbrfmﬁed B9 e e sebord 626816 ochRs®
station opera%'kgge on, the second carrier. The first and second base
stati ons may H&a(ﬁaﬁm&?‘fafréefsent power classes or may support

di f ferent assoeioat i dm dnyplesgn Tthe fidt gy stetuimay Gadadeawd tih bhh&fdrinbidn
base station o&}cai;uno arrier evel

and/ or on the S&con dlac ar r%fsg?al Erd 'f'l@%%%%?@ 5 3“%{“31533%8{5@? ?'\ﬁgg)’gfca“““

(bl ock 1014) .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



[0082] 1 n one design of block 1012, the UE may receive signals (e.g.,
synchroni zation signals) on the first and/or second carrier from

mul tipl e RAsSsh@EIONS I ncluding the first base statioBeriBsedfasiRY
select the first base station for conmunication from anong the
mul ti pl e base stations based on the received signals. For exanple,
the UE may select the first base station based on received signal
quality, pathloss, etc. 19 [0083] The UEB nay select the first or
second carrier for comunication with the first base station. In one
design, the UE may determ ne received signal quality of each of the
first and sedostdragcammems: leTé by Wirsrbyse seli@c tnd dreodule At toconsmoime ona
carrier havi ec u atl on

anot her desi 'Lgcoiﬁ? %Q‘%fﬂé gecgn%dﬁr%k'ggiﬁwa ]%‘r’eslwctgr ?ﬁqg{rﬁmg i eﬂ} qee?:oenrclice
on the secondra@amtpteverleselé)bmgb\aarﬁlbn@sﬁatciansﬂiheowlmy sel ect the
second carri t [ r I e

t hr eshol d. T 59#9L nali‘;Ga Eshg(’vfggldg%eof%gm%l& %O&%E Edsn?é%dﬁ%ngnaéy?%ewﬁ fase
ot her manner sitatit0 084 Wirtless UBtwery TBorseaond b@@ etatigrt hast frterfine gtcatyigsaving
station on thg,sgl cﬁ&%ﬁ% ﬁ%ré% balde %@ fogé]’mlhtlﬂﬁc e ARY 2Rl ERARGE
(e.g., receive or sen at a an control mat 1'on on the se ected
carrier w th copaupication (Paeked 13} gihe sppond bﬂsaﬁ@itomwdetsmgnﬁ the interfioRneeeop
exchange cont i car

Gata on t he sar et B PRI AR P’ florhe SETkaRkARE ARV SECIORRE
11 shows a de&imgythe §rst base stpiray e uEheBI@Od base stelinmmringyi commivaigate pn de carrier
wi reless net Whiokic s APPAHA Snd d0thal GBS oy FRRHL & ik b HBLEEL o2
first base statlon operating on a first carfier at a first transmt
power |evel dR¥Y s8ppogt dfEyarsedtionsibeat a second transnit power |evel

I ower than t haodol r Stri&! #Bslsta RAWESE aln%ﬁﬁratu@@@ f@l JoR ek Ratihd 14a bdeless
communi cate with the first base Station on first carrier at the

first transmitetshePradas 98hdrchieson modae s9é% d‘h deleiaping @ camgier ’f‘Wélgs]é%:Sond

transmt powgfteh@viek. rbR086krdr! fase 1datNOWRom dRFiYE Qfrick PRAEBRS 13200
for comuni cation on at | east one carrier W|th control information

bei ng sent orfORIHBICH AR lGR Eodyle 814 &7 peRmEater oh e tcRBien Py pageond b

carrier. Procesisn, B0 diraesd becdderfass FeehndbeRngh@tid AifferdipeRer@ssdi€ord
base station, a UE ofrgellsorre other entity. The station may comruni cate

on at |east OWRPORHGIETCHE BFAIGION P9 The station may exchange
control i nforpoegijon H!G 80 fliotwsth desangarpr&dégs ﬁob@fc@@mnm@aafbn B8R aQE fhe
at | east one carrier g &_ﬁkgﬁ.ZM) f‘f brst carrier, e different
fromthe at IS5 BROER RS aﬁ‘HEte%B ¥ 3PSC P REY TR “8510 5‘6’8%% fide
schedul i ng grfant Sansfifpowaf lovdahd on,a seéankdi dafiiar am is€dnd &Mh‘ﬁl:l’poﬁﬂch%cl
infornmation f nsms ons on the at ast on

o Blean ) IR S E O AP Sy L g TP Yoo B o
one carrier q:vmbet keeelftb r&duce andricehcaraya beoddbast Batcoupetbting on Hiesdbasle
station may se st ,on ata ransm,ssi o east one UE on
The bt et ST ol AR e SR CRAE BnE Pk o oA S pudg S mbs
schedul i ng grsapyost, diétrent) aska@iatitve t@és I dastUbmey ldEmmumt:ahe uﬁﬂhrthé ﬁmrb&ieer

I n anot her de {F carrier 1? rier my
be fort ihe UesHifon bR%Eladi@3Phe BREERHN &L 0% SR bl [ beck B Gl o

transm ssion thq: gnomdtiraheaspowenkevdlib]arh 1951@ at
[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.



20 | east one carrier and may receive control information (e.g.,
resource requests, ACK information, etc.) fromthe at |east one HE on
the first w@hlidRssssd 0088] The station may be a UE. In oneq §d09,{;487%<.he
at |east one carrier and the first carrier may be for the downlin
The UE may receive a data transm ssion froma base station on the at

| east one carrier and may receive control information (e.g.,
scheduling grants, etc.) fromthe base gtation on the first carrier.

I n anot her design, the at |east one carrier and the first carrier may
be for the uplink. The UE may send a data transm ssion to a base
station on atloD&dst mwmfnay h@ecmthel firaeisdr secnﬁd caﬁen for c@mlurﬁaylozsarﬁtﬂ the

control infor ion_ (e.g Qurce in )
to the base sﬁgltbla%enqt%lr?nt F‘If O“fel R carﬁrblepél'r Eftﬁslﬁ@ ﬁeﬁeé T@T%ﬁé‘/ %{ea&
desi gn of an dphafiat usl s¢8@00Q céraers.c TherliFi oat setent tha fisst v feedralsarrize havargk .
Ap par atus 130!9gﬂep%ca!r"ge%%@% QIH%?OI C§n:|i!]21ul;19at180mplé}tpff‘aftd%mfg 3 U]’:I Sg‘ysst +e|0::]§ ¢

carrier, and a Range contr ol I'on on -‘a
carrier for ttheﬁrsocﬁmmlihatelfmnn@mntﬂtﬁe;eamd lceraist is @beye @alredheld, The LR thdye

first carri erg cQEt' tﬂugscgbrf fc%[rﬁmf tFJ %?erlcgﬁccaotn &g%gﬁllptglrg%cl%@rtﬁé flfeshold, Thcn a

[0090] FIG 14 ows a e5| gh of a process comuni cat1 on
carrier wth dEmey elehfcleguthafiisber seendoess inabd mmyerbe perforned by a

St on b SfoudY . et Lo RELILH, RUEI! dose Jﬁ%n%ﬁft%%iéa@{&a{ﬁe(

may be a base tion
The station r@;@n@léﬁﬁ@ﬂ@m@ﬁap&mmﬁﬁ@geﬂ@g l@afa‘i'f: afsendflatd wdwomaﬁ mf@m@tron

avai | abl e foro§91mz@et§(ﬁkalﬁa il afekn}tﬁ 3 staddlf ﬁ?Bx{o'ﬂﬁ e

| east one par aneter o han si st rengt h, suc ecel ve
si gnal qual i t§rchygag mnéglsnfoml%mn% e $irsh E4TOer anélylagem@tgedatean the @eledtesy

communi cat i oncaﬁl{eg%gmsttbQQS%gﬁl ple carriers based on the netric
for each carrier, descri bed above (bl ock 1414). The station

may communi calf®3n t*ﬁ@ dé| Sé@‘i"-“eﬁ depigy job an (appdetks 1WD6kor cpmmupigatighsii gin,

both data andygat hvoknf Agybﬂﬁﬁlé @beWud@@a gxgliangeds (8@ a first sz: s@fion
received) via the selected carrier. In another design, control

i nf or mat i on AR ek A HEH GUEHENAL 4 THHdreawnbeevEd Lok alon 2 serad saiar sy

be exchanged yttdhdtth@snHeb&bdr 6lel Rfwlch Blan ARAQH trARRH: PO IRV, £l - @ J&ﬁlc
sel ected carrj er may be designated as an_anchor carrier for

station and nby*iavanHeats: wifh e sk base stationyathe Gt errfig et thﬁé‘lrsaﬁrevﬁam

carrier. 1009%dwet fovel 3R1/&1A\E secole Sdrgs 10fhc 8RoRPAALAE PSvel RIQ. T Or
wi rel ess network. Apparatus 1500 includes a nodul e

conmuni cat i Onw-b% 4 -

1812 to det or M a MGt 4 opsp deisr! s plose {75 for ompmpmisptionopaf leaghpre

for comuni cadairen ;wnh I&&tfﬂﬁt;ﬂfdrﬁlaﬁ@rﬁbmg%bxﬂgn atdediAsH comer REEaNELR! thohher

t han si gnal strenlget duI(—i&DS o0 select a carrlef for
least o camel rocess 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 ome 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 carier 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



21 conmuni cation fromanong the nmultiple carriers based on the netric
for each carrier, and a nodul e 1516 to communi cate on the sel ected

carrier. [\0@9%}}53@;6 16 shows a design of a process 160@chRisa009/048725
broadcasting bar infornmation by a base station in a wreless network.

The base station nay determ ne bar information for at |east one
carrier (block 1612). The bar information for each carrier may

i ndi cate whether the carrier is barred Irom use. The base station may
broadcast the bar information to UEs, which may use the bar
information to determ ne access to the base station (block 1614).

[ 0093] I n one ld&s by cantidreand tmdyerasttiveorvatrg ainforpationdy.g.c onpurtes eqhidstss ACENd

second cart | el R8sl NHOLNBL AR UiRh ANElhERL carrier my

i ndi cate that Irst’ carrrer e bar information
for the secon@®4r rilde shtign ndiccall® Inhaue dedign, the eolndt omrcpirier andghaist

barred. For e@%ﬁ{éphfa bb BE ¢ ra]n?%nﬁﬁl@t”f}ﬁrh@%Xy REeiab) @atef ﬁ’angrﬁg 15&'1‘1!}1}1 a blase

transmt power on t e seco carrier ower ransm
on the first wienpethe aTleestigag caminr ondrmey acinegeniyel lnfgwtlpm(ecﬁ ,rsehftdumas

to access t heorprﬁss €tcS Rk tRba ﬁaﬁ&%nﬁl%cfﬂg’tcéaﬁi@xr M %ﬁotﬂ*&&é?@ﬁ.@ 2SRt LN

may then rediTect one or nore first carrie
appropriate. QOB the By m@é@‘? @htheﬂlhlelkbéfhe Dhfoesy vendi &ﬂ@taft@nsmssgmven

carrier may iqdi gat %taﬁgﬁaton tah@eaﬁa(gl{& & thd %t Q:Qg't Jﬁ@rcgu@l I Blgir E}Ldsé nﬁ'glt
of UEs and is barred for a second set of UEs. For exanp 0b

station may beogBtien (®e uLsousce| eSS, tA%ﬁf?ﬂnab@mﬁc)lt‘éﬂ@Ibamt%ﬂh@ on the
carrier. The #itrgkieset of UEs may be UEsS that can achieve

sati sfactory [performance wth the |ower transmt power |evel. The

second set of [0 ned{fGhd3 e Aalesipn §fion epprrppg A0 for spmpIRicasiondn a

level in ordegirdids a&hb&vgpgahmﬁmtxmaﬁep@%eﬁmmqe cHRmMBREENSH at least
exanple, the first set of UEs nmay be capabl e of operating on nultiple

carriers. The¥8 UES" pi)? Pl Fé eﬁXQ“aB%F PREoldafprragien et 2 Bist Gy for the

transmit powefonine@MRhticAns thPY 1d28CRk ¥AHEGORIK Bk ks EOKRIng RifRRntiGh AR
carrier at a h: gher transmt power | evel . The bar information for

each carrier SLAPEE & Snpri se other information that may be use to
control accesgosmnd qummmslfbaitslaonszgﬂnomgaoe@g i@ for {:&%ﬁﬂidﬁh&% oan c&hews

a design of an_a ar at.us t1708) ﬁﬁognun ication in a wrel

network. Appat ot (e PRIE Y boégssa} fimeld&y&éfaé‘%n“ﬂ’é‘:hﬁ%y be a

i nformati on fOF ot ndteas bntnjnerlfeafefvsroaf entityh@ayliara Had @artlﬂﬁ,tal IﬁmofrIOdSon&aiﬂ,‘éﬁ

carrier indi catl n% X]\hre&[] H[ilget céarrl er i snbal ted g 1 [1

modul & 1714 19 “BPOLHE-RET: H2C BaTON e ISRIRINg A Ia f25 cach Shmbliple cattiers
available for communication (block 1412). The metric may comprisc 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 camrier 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 carmier for



[ 0096] The nodules in FIGS. 7, 9, 11, 13, 15 and 17 may conprise
processors, electronics devices, hardware devices, electronics
conponent Syoha@hsRls Circuits, nmenories, software codes PCTHUSINGAB725
codes, etc., or any conbination thereof. 100971For clarity, nuch of
FIGS. 6 through 17 has been described for two carriers. In general,
the techniques may be applied to any nunber of carriers in an

anal ogous manner. 100981FI G 18 shows a2lbl ock di agram of a design of
a base station/eNB 110 and a TJE 120, which may be one of the base
stations/eNBs and one of the IJEs in FIG 1. Base station 110 may be
equi pped wi t heomnamicetmafsor 88dug thh moligh <8B4t hasainuh thiEmMERIO foresactbenrier,
equi pped w t ere in general T 1
and R > 1 . %@6%%%@2;26%%@%@}“%6 cﬁe%ﬁ%@ﬁﬁgﬁ]@t processor 1820 may
recei ve data 0¥ a & 46 slous ealed @10l aprdcesohi0p dbr hlwﬁgarsmaba@mfcﬁlm@mna

control ler/ prg E@gtadl%ﬁzli'pa whhi@s ﬁe°t§z8 %gjasg@txuolﬁr Bz(zﬁe Shr 4 d]f(?'ﬂlﬁg&e

and synbol ata and contro ormation

synbol s and ciehgtrlesist @VW@PISCbIOPbé@ébtThfebaylnf@m@tr,@sfswcflmrmmy iadicate
generate ref egence By ERALSK K d,fmfnon sy&ﬁ@rbgga' Zabh aﬁbﬁgm@ #08ar
reference signals. A transmt e-1 nput nul t'i pl e- out put
(M MO) pr oces@grmatpaio K Vﬂmhfr@qumsg ﬂﬁtbﬁlanfomﬁ@eé%dqﬁgm(@ aggess to the base
precodi ng) onstgt{ag(g@(g(%mﬁnbol s, the control synbols, and/or the
reference synbols, 1f ap |cabl e, and may provide T output synbol
streams to T WA atlsrse {avizmshe a &astone prrGugiRYICOBRI firtardseprsd GREEG
1832 may proCERbafintRBREmtthYRe Ak Mer%mm&tthmm fﬁ@t driier i‘s%rréaCQM
etc.) to obtain an output sanple stream Each nodul ator

further proce§s bprinfprmation foiathe secgndy prarisgnayaingicste (hat fhiewt:@ﬁd Cﬁﬁ@F is not

upconvert) theneyt Pot e.3RAPR! e ShicO@ibh thaPk abR & ugéownlﬂaﬂs!ﬂm@bw@lon tHe
downlink signals from nodul at ors 1832a throug’g | 832t

transmitted vicsOnt CAREEIA doves SammitpoyEgRvel anie firg %f’é‘(b"éc ff ?{Q/@F yformearn 0]

At TIE 120, ankepn@asd 5828t @Bmtw&sslﬁéaasewm{ 616 AeVRcdul QadeMNTHeNhse
signals from base st?[tl on, 110 and provi de receij ved Si %gal sto

derodul at or s {3 ex gadlirect Opg e %yﬂgﬂs&ﬁhe recpEes ifpaprgpiaEach

dermodul at or 1{4b%k) mayTn GAGRdtdegh, (iR W inférivai@F for arm&:h f:a}(r1cadﬂw1lﬁﬂ16éi@fhhﬁ
and digitize) a respective rece ved si_gnal i n input Ies
Bach dampdul POFTIBT Pt 5 SO ang KT - bt 8! (g For
for OFDM et Cexpmbl, tbbbat ﬂat[cﬁ(}ﬁiy\bedbls YOi3e b SoweAtrids MiD pd @€r@6teDén tﬂ;@%ﬁeﬁ‘ay
por for m M | Mo eRHCE] 8hUGh 2P de IS B SyAbEr LR R LR M A
provi de det ectedr ®aabio has\NclAmrcec’Ehc\/seccmﬂaetecS‘SDIs rﬂzﬂrﬂ:& Esythat 2urt Q@ HhSr
(e.g., denodul ate, deinte det ec nbol s,

br ovi de. decodsir BLPEw o1 S e 8D o SRR TR g e b g ot
decoded cont rit ficsnfed LABES aiay bo capaldenf o@kdtieg bp mﬁ@&@mewa&ebe[m&
process. dat a Pt rudf Bt 8T e Ba RO AR i et it o3 Rl
cont rol | er/ priofeszon ob 880her Ecroa@ssbnghek&ﬁmmmomf Beel g€neaainformetarfence
1864 may be proboii gy SoPkiedtsy BIURRR A48 b 83 o.nélﬁ[fc‘éees?%?
further pr oce@smnimtwtlcmnndheac{aures 1854a t hrough | 854r (e g., for

SC-FDM etc. )ypedd t i to.. t t tat.ion
SCITOM et R (RISTERRS . guese SLAPLAD. b Lo RARRCLA A
processed by wiesesdutcttoks mB@atuﬁelﬂ@fttietdudsy | tMdMe él'élﬂetﬂt deterh8®B6 baif
appl i cabl e, C; r -
obtain decodeaﬁ)d%%lgﬁgtﬁ{j a@%ﬁﬁﬁ% P %rﬂ?r%% iﬁoﬁ o\é@ﬁ%ﬁ%?%ﬁﬂ Cf%%g%'ds)cgté%’sor
1838 may pr oviviigher Hee gauededbagad efronlbu@, dad & wodite 18Bi9tcahmad0h@ e deed
control inforpgalhanR.tPugontroller/processor 1840.



[ 00102] Controllers/processors 1840 and 1880 nmay direct the operation
at base station 110 and UE 120, respectively. Processor 1840 and/ or
ot her proaggs@phsand nodul es at base station 110 may pechRikiiodhssrzs
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

ot her processes for the techni ques described herein. Processor 1880
and/ or other processors and nodul es at 22E 120 nay perform or direct
process 1000 in FIG 10, process 1200 in FIG 12, process 1400 in
FIG 14, and/or other processes for the techni ques described herein.
Menori es 1842(0836d 1882 muplplestioFESSIAt 8, Alnd3ptogrdaii ceyesnfrize po@swsors,
station 110 e A I 4 . schedul e
UEs for data t%ghlg?n 3%2718{? gﬁﬁdﬁrﬁle g‘(%‘\)/\in%efl r?ﬁe%g(ﬁl o?‘gmp ?nnﬁ{.nﬁ%ﬁ%lgﬁ%%’
Those of ski |hengyies,seftware cadou fignusrd erdss, ated ot 4ratcombihgiondtereoh and
signal s may b[@0§ %?&Lx%g SIS FREY 6Q1Fr0@gh dl@’rh'as?f)één (agscﬁi!sedffgrr t@gtcamers

t echnol ogi es and techni qu For exa nstruction

commands, i nflargseardlothe t@h@}ﬁ'eﬂs SﬂaYBietaQPthymgOY sumben @t ehiiips it ha@naimwae
refer enced t hpaughout the above description may be represented by
vol tages, currents, electromagnetic waves, magnetic fields or

particles, op®P8h {16} Hishers pAlock diagram obp degign of riasersttipReNB ht agfa,
[ 00104] ThoseU]@ﬁz@ kd/ﬂ;éh Wt@oﬁe%ﬂﬂ?ﬁas@@t@ﬁcﬁ&kﬁfﬁ? al’;ch@}fe otf hg VB [nOHE, 1.

illustrative logical blocks, nodules, circuits, and al gorifhm steps

descri bed i n Bashadan ldﬁ miyelis cgikiapedi Wil B antpnman &13ds fhrongh 16344 avd Bt ed
as el ectroni %M@&ﬁ{p@ed %W&rﬁénn%of%%ﬁﬁ@ugﬁr185224wﬁé?@1ﬂ4 %é% 1P RS 10£nd
both. To cl early ilTustrate this interchangeability of rdwar e and
software, varRéus illustrative conponents, bl ocks, nodules, circuits,

and steps havmod\i/r,ﬁen &Ws&éﬁ@ﬂIﬁi)@\(ﬁnsﬂ@ﬂ%&!;sbb’lﬂzﬂ nﬁagrréﬁw@fdat& fﬁ%fnra data
functionality et her such functionality is_inplenented as hardware

or sof tware dOPEREEIZAIBACTIREINFAREI@ TR @ %fﬁﬁﬂl%/é’chﬁsﬁoralﬁélo d@esegyer 1820

constraints iApOse&sOR. ”éﬂco@&@ﬁcﬁiyhlbﬁlyﬁ&lﬁ@ﬁe &Rkl dnli @EntAyl Edf&ﬁﬂ%m%@)bbtam
i npl ement the descr:og func |onal [ t%/sgl n vary s for each
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di scl osure. | he var| |IIus ve | ogi bl ocks, nodul es,
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be i npl emrent gaog@ssinefar ;Ii’ied)dlhg] hn ahcgeﬂers@,dnbcmwtpe&entﬂﬂ G9@BSIQrand@r the
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The steps of [Q0%¥081 hod W67 124l gesnneshi$b et onglb B2 macemmrechd downlink kigtae
sl gsur e eggh fuTkche ) STBACh S ALECRLLY RallRC AR ddk foRebbiy e
sof t war e nodul®&4mtgpugle $§5ds rEspeaRA . mEwardgmodlaiehl 36 may andR@M(mnﬁtey,,
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exenpl ary st ofagkdemasiylatpml B adyuipities progess Hie umubmm(e SUehOF P etehty
proocessor carbbvem@célmd@yrﬁwm %Mm@nete@aamg%'n&a? ob@{n%aaﬁ@wanbm frob M0

st or age nmedium In the alternative, he storage nedi
R demodulators 1854a through 1854r perform MIMO detection 011 the received

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



i npl emented in software, the functions may be stored on or
transmtted over as one or 25 nore instructions or code on a

conput er - neadglohsssigedi um  Conput er - r eadabl e nmedi a i ncl Ye@ssBRbHis725
conput er storage nmedia and conmuni cation nmedia including any medi um

that facilitates transfer of a conputer programfrom one place to
anot her. A storage nedia nmay be any avail able nmedia that can be
accessed by a general purpose or speci a3 purpose conputer. By way of
exanple, and not limtation, such conputer-readabl e nmedia can
conpri se RAM ROM EEPROV| CD- ROM or other optical disk storage,
magnet i ¢ di skoretesy ge damodulher derstgirerd, ang tdeccalgle the edetecied symbolargroxdsﬂdwer

medi um t hat C@eo&e@ a5 ed 0136 % o <Rk 96& gﬁd?ﬁegﬂﬁle B g(%&%mo?%gm

in the form I nstructi ons or ta strud
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properly terned a conputer-reada exanple
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di gital subscriber line , or wireless ‘technol ogi es such as
i nfrared, racﬁYB‘bfﬂéﬁﬂmrﬁaé%MQ@SSOt HErt mapide pisesdedby e BBINIM® pigegssas pRace

cabl e, tw st edpitdvie, Bdther ﬁSceXﬁe&%}%&lﬁt@r@h@ﬁa%ﬁ %%*1 o8 dfdl @Eﬁ%ﬁd

radi o, and mcrowave are included in the definition o

and disc, as %igkdnhEsmited F%@@ﬁ@t@ncldﬁpéébasaus@eomti@)the |ualsré<rsmalsélom
optical disc,ugigg b bé/%Eé@éd' ﬂyeangéhl% Iéﬂv@ocesééd%menﬂaﬁlﬁo@néséﬂhé&e&@ay

di sc where di sks usual |y roduce data ragneti cal é di scs
reproduce dat® %MM@aﬂlqt%?t%l ¥ if aepdicable, @B‘i‘rﬁﬁhﬁ’tﬁ%@%“e PYtaHécea@mem

shoul d al so bm3R AChule deddhidd e &fnh%oﬁﬁdpﬂﬁ'orﬁ;an&pﬁﬁwye@E n eRaALEsMEeisa.
[ 00108] The previous description of the disclosure is provided to

enabl e any pePEONOYRs ir deroflsd defreo drptepk phikbangrthe dssoded éO’Hf ob et

Var i ous nodi ftb@@ttioﬂ&ﬁgiécessbhﬂmdl sclosure will be readily apparent to

t hose skilled he art nd the neric r|nC|pIes defined herein
may be appli eléibﬂ’a ot pao I?‘%‘iefs(?ﬁs%ﬁﬂotﬂ’gu 1SS epayr ey they SRATARR & Jres t

or scope of tduioflii3Clans WEei20] Mipectivde P& 6dsOS UN4O dnd/of @thei ﬁ%&@dﬁﬁaﬁdo
be limted to t desi nsdscrlbedhreln is to be
accorded the W%&?@g‘}gﬁ?oﬁgﬂ@?’%’f% AT H ""P?Pé“ﬁ?slqcfﬁi”bm@s é’ﬁ‘?‘fesﬁé‘%ln
features di scFlosedprbeseind ih G0100] pMEAT 146 LLAGMED prdess 1260 GLAIAVEG) . A
Compr i si ng: - CBYPUROMFEFITH o kEhTE: SR brc: Pherrrdbid indienper
power |evel byo@ssotsratl ks at HEI I@0; 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



conmuni cating on a second carrier at a second transmt power |evel by
the first base station, the second transmt power |evel being |ower

t han the fwmsﬁggﬁgggn;smt power |evel to reduce interfereaggsivaomsrs
second base station communi cating on the second carrier, the first
and second base stations belonging in different power classes or

supporting different association types; and sendi ng at | east
one synchroni zation signal on each of tMe first and second carriers
by the first base station. 2. The nethod of claim1, wherein

the first carrier is assigned to the first base station in a first
power class, amingines oif hothheTs elsahdilustratd duis interchengegnigd of diatdweresgdond
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wherein the SgeRREANERLS hEliwhS @Ss%rtg%dd néé?ld% glﬁ%,f%o éaa?%aﬁcaﬁdn%d

wWth restricted access. f claim1 erein the
first and secien eaprainy ynpgped qndheemaﬂﬁyﬁkm Wisdled itisanh mag gnpremént altei ng

on the first LakbbefurkRRhidySRSvERLIWgs Fof bicht a?jtﬁ:hﬁr tagﬁif&%{ﬂns%hp@uc@nn

the first carrier at the first transmt power |evel f1tst user
equi prent  ( UEpPPleafriatimetcaiviang eulominbniietepieteg asrraesie % densriore dean ther

conpri ses serggéﬁgg,fgle%eg&pggséj@gé transm ssion on t he second carrier at
t he second transmt_[]tct)lomer evel to a sec 5. The et hod

e o s RGB! 1 T aest e oA e Mo, sadcirsiss draaripein

conpri ses Sert@hﬁ!:ﬁmﬁﬁm}{tﬁé dibdMs Qe MBleinfaytR ﬁbuemédt&ss& peRImSeGAnd s Lksy on
the first carrier. 27 6. The nethod of claim 1, wherein the

first and sed¥RYSCRIPTTVRS dgig! ﬁ?@?aiwﬂrcpw (DRR & rag sAPHCROTCH A HIG ntegtatadg

on the first o {AICKanRId @@gaﬁlﬁamé VhtO grray (gppcat) oflathd préanshiis 9]
sent by a first usg‘ﬁcreqw rrent g)g the first carrier at the ftirst

transmt powdrViFeyderets Ak ri"é‘f‘sﬁs“f‘ Eo G AT WEC ofPringReSe (% n'ﬂ’y

carrier COI’Ypl‘doﬁlﬁﬁlaﬁcﬁCtﬁbrVdmﬁs@neSetﬁ@Bﬂmﬁﬁﬂ}a flicAHE NMeS@ibe&Nhaant Ao¥en@1a1~
second UE on the second carrier. at the second transmt power [evel

7. The net hod BPSHSIeHOBmaX Pt BiCHPIEs S YoM Eé‘f?%@v%wetmeﬁﬁi’rr@%y be
carrier furthey c@.ﬁrﬁnurohaq;socbss;ebwmgclpmwcoﬁndneﬁ of @t inAbhihd, OAMptda&sor

first UE on the first r wherein the communi cat on the

second carri PYRPLRERP Wﬂﬁ%aé@ qﬁ‘&@?@?%‘ﬁ“‘@?&?ﬂ%‘%}“e‘isn‘? %rWﬂ%Hﬁtl?W%fm

the second Uk OJ8Mt hed secakebporessorera plurality of. mx&“xb@roﬁ@idmdo@f o€l mbm 1,
further conpris

1ro%ess1c uch'n bnaln econd base
tation to adVEPRRREsrE coi EHEN SLERSP R B St NebAREEiT on by
t he second bd8@ 08} atThersteps of a mefod 'Hnealgmﬂﬂmodimﬁb@il il Bonhectibul réife the
conpri si ng: 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



reserving a portion of the first carrier for use by the second base
station; and using remaining portion of the first carrier for

communi catyw@nRodysdshe first base station. 10. Th%c‘i‘ﬁfs%%%zs
claim1, further conprising: determ ning a portion of the
second carrier reserved by the second base station for the first base
station; and communi cating on the reserved portion of the
second carrier at the first transmt po¥er |evel by the first base
station. 11. The method of claiml, wherein the sending at

| east one synchroni zation signal conprises sending the at |east

one synchr oni reiimtrugtioghat cdda oa acwmpekr-pafabicomedoin. €aoipuiof-rebdablef hedt
and second c ai'ilEl'u %019%015&&@1‘ ﬁjtorra%E n%@lﬁ %m?éo%u%&atmn medtla 1nc11udf TEQl(}ar nh I hod

of claim1, furt
carrier at a thhi fp(dhtmeahgmfeg Obmmput@\DNgrﬁmy fl‘pm@nﬁ iptast tObaLeée:st at $t0rage

and co ”HEH?A ﬁl@)% b@&g%@alﬁbl %‘afal?haq Q*c{nrl:{r?eao(fe@sted %% ta%%'l{e}al H%Er'{’)gs@ % Wepemal

power | evel by the Tirst base station ourt rans
| evel bei ng | DuRase corapterhdBi wey df examploniend povienitatien eshicht cpmpa@uceadable

interference Quyif Bf doMFildR&RS 'Rb%)i Eﬁﬂﬁ%ﬁfl'éﬁfg{(ﬁﬂgl §ﬁ§|?(g)(§gzﬁ?%?<%¥0§%gﬁ

bei ng used for comunication on downl i nk our
carriers bei nge@séfisiororareronice megneie eragpdevieks, or any other mgdiumikat can

met hod of cl ajdfsdg tofehti Beor€ QIRED 3bgHIn code means in the form of instructions or data

structures and that can be accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
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 I8S:



determ ni ng whether to reduce transmt power on the second carrier
based on capacity benefit to the second base station or the wreless
network. 14. The nmethod of claim1, further conprising: broadcasting
information indicating the first carrier is not barred fromuse; and
broadcasting i nformation indicating if nd carrier is barred from
use. 15. The nethod of claim1, furt ‘Aiﬁﬁgrising: i dentifying
at | east one user equi pnent (UE) accessing the first base station via
the first carrier; and directing the at |east one UE fromthe first

carrier to the gecond eatliddenl cbfhmuicatippainat usiréless womBuaRStion network,
conmmuni cati on, conpri sing: means for comunicating on a first
carrier at “dYPi¥8E transnit power level by a first base station;

means for comeﬁxg@@g@%oﬂ asgﬁpegﬁ%@%%stq}an fegRM 1&&@%@&!@'@ gu-st base

power |evel by t ase station, e second transmt p

| evel bei ngtatiomyer than the first transmt power |evel to reduce

interference to a second base station.conmuni cating on the seconﬂtef_t
1I'S

carrier, the fi FUPTXRIFALREENA SHEAd EHTFC 3 ASCHROIIREFMY oM eaiTFkbe

pover cl asggs @lticauaRAetdOrlstliepSMr 1873 BCIBlLRBr IR fifkPSansmit power
means for sending at |east one synchronizati on signal on each of Fhe

first and &vebtm redhice iintesfetgpce e af jecend basestgtiant icommunicating ofi 7the Teeond
d second ers are for

apparatus of claim16 erein the first .carr|
Gonnl k. SHEES e FB AR eSS bEG s PR SR SR TRIoRL Fodaf i or
conpri ses BEsYdsting different association types; and

sending at least one synchronization signal on each of the first and second

carriers by the first base station.

2. The method of claim 1, 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 station in a second power class different from the first power class.

3. The method of claim I, 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.



29 for sending a first data transm ssion on the first carrier at the
first transmt power level to a first user equipnent (UP), and
wherein the means for comunicating on 2he second carrier conprises
means for sending a second data transm ssion on the second carrier at

t he second transmt wer leyel. to a second UE. .18. The apparatus of

cl'ai m 16, turondr conpPibrtig) OF el oS, e, 688 apd AgeaibgarS regtor
the first ephflk aihdr@h thSBoRhuhitBHSELEP AL HA6BaRbALd B isedPébeiving a TIRANRS
for using remaining portion of the first carrier for comruni cation by

the first basemnissign sen bylofirspasesggaipmens(Whromihe diretseareayrairthe frst frapsmit

conprising:. _at |east on rocessaor_cont.i gur to; communicate on a. .
Frrat car s pafenlsP8 e BReBpORE TR PmERET 803 font PIAFEY cifiu el Roctiving
station, a second data tR@EAIBI0A AERt BY adeSAROUE G kHd fcoRd cariefaP M sccond
transmt power |evel by the first base station, the second transmt

power | eveltrapeEnkhgoveideyelt han the first transmt power level to reduce
interference to a second base station comrunicating on the second
carrier, the first and second base stations belonging in different
power classes orf. supfibetméethodibf taie® vdesoe tlat caanmbiyipgting énthe first carrier
send at | east, one synchroni zation signal on each of the first and .
second car %ﬁl@]}@g BYPEiRES rrplvingpeonirok irndermpgtion from the first UE on the first carrier,

and wherein the communicating on the second carrier further comprises receiving

control information from the second UE on the second carrier.

8. The method of claim 1, further comprising:
exchanging signaling with the second base station to determine use of the second

carrier for communication by the 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, wherein the sending at least one synchronization
signal comprises
sending the at least one synchronization signal in a center portion of each of the

first and second carriers by the first base station.

12. The method of claim 1, further comprising:



20. The apparatus of claim19, wherein the first and second carriers
are for downlink, and wherein the at |east one processor is
configured to send a first data transmi3%ion on the first carrier at
the first transmt power level to a first user equipnent (UP), and to

2en. 2, 2000, b AR 0 P SRR el L B s

claim19, whgeeiaadt he at | east one processor is configured to reserve
a portion of the first carrier_ for use by the second base station,
and to use renaFpiAYNEeHRS on adourth gatricr ¢t adawrith spnsnyt pewamignelctat therfirst

I Xy R e g S A

first carrisel @tredudeiifitstfetenensiibe fo@decartiey ele fayt adfdet@id daases being used
station, code, for causing the at_|east one conputer to

conmuni cat ETofPBIEBICHRN E8rdqvEHing agd dbe Jhud tadnEmrth srevers heinguses for

the first basguficatidPth ubklfk second transmt power |evel being |ower
than the first transmt power level to reduce interference to a

second base station communicating on the second carrier, the first
and second base, statipns hel onging i i fferent. power classes or
supporting di ffé?'ent Lfﬁ%&%?@?@éﬂr}% ! pg%‘%‘eéﬁ@npmm - code for causing
the at |east ongceamBifcewhéReSRNEadle keRSL PORSYN Y QRLZALLPR: $hERAIN
on each of the first and second carriers by the first base station.

23. A et heebasity benafiy i batstenpdibasestaiianedrébs woelepumiteatki on net wor k,
conpri si ng: detennining a carrier having less interference from
a first base station anong nultiple carriers available for

conmuni cation, the fiThemdaasieorelahn 1Qfuafadbmeridhg! east one
synchroni zation signal on each of the nmultiple carriers; and
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;

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; and

means for sending at least one synchronization signal on each of the first and

second carriers by the first base station.

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



comuni cating on the carrier by a second base station, the first and
second base stations belonging in different power classes ord f
supporting different association types. 29 24. The method o
claim 23, wherein the first base station belongs in a high power

i i | ass.
class and the second basge station belongs in a | ower power cl
25. The et %55%#“%?5% % rafsavssion emdierfirpisqartiers tht fitst bAnsnippowéslevel

. Lon ,supports, restricted
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i ni i sercmenrs fonsindolg 4 feeondilidth PhesEisibh 8 ShdRSEH Ofrier at
det er mi ni ng¥MEENErSHCE > e _method of claim 23, further

- - ai ement s. 27. T _
g\(;re}rr)ritQiengl:t'hegg&ﬁggrg?%ﬂlhpﬂww&e}’ﬂtt%?F%ﬁoégé@-on each of the multiple
carriers based on signaling fromthe first base station. 28.
An apparatus for wireless communication, conpri sing: 31 _ rrEans
for deternining ¥ carFicappratismd clagmd 6] furaef emeprisind:rom a first base

i i nl .ers avail abl e f.or conmuni cation, the
i rst “bace ot at eir8 f8r FELRSEE 2 B Bbn S8 RBH GRIGabT G by ghalscamd base

okt 4 i ; i cating on
each of thetahohtaml e carriers; an_d nmeans for communi ca
the carrier by a second base station, the first and second base
stations bel ongi™AgG™ rford‘ﬂsﬁﬁ%wmp@mﬁw@lOeféh@ﬁrsonmmppmcbm@mm‘tﬁ)ﬁmhe
associ at i ofirkpHa8Sstation 29. A method of conmunicating in a wireless
comruni cati on network, conprising:

19.  An apparatus for wireless communication, comprising;
at least one processor configured to:
communicate on a first carrier at a first transmit power level by a first
base station,
communicate 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, and

send at [east one synchronization signal on each of the first and second

carriers by the first base station.

20. The apparatus of claim 19, wherein the first and second carriers are for
downlink, and wherein the at least one processor 15 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-readable medium comprising:



detecting a first base station operating on a first carrier at a
first transmt power |level and on a second carrier at a second
transmt power |evel, the second transm@ power | evel being | ower
than the first transmt power |evel to reduce interference to a
second base statié)nfggger atin gond carrier h
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first base sta n on the selected car t'hod of
cl ai m 29, wher ecodd foe ceasimgithiecatl¢asgond cdmpiier toi sesd abksst @ieatyhcronization
conprises . sel ecting. the first carrier if. interference on the
second car FigBfl qneagh, Btg‘egkftﬁrn%ﬁ%ﬂn cartiers by tg gt Pasis 8- second
carrier if interference on the second carrier is below the threshold,
and communicating with the first base station on the sel ected
carrier. 32 23, Zomefined eftdeounwiicating w 29wirglassr epmmuhigation network,
comuni cating w.th the first base station conprises selecting the

first or s€CORAC&rrier for comunication, exchangi ng control
information on ybenBRLRCA eerkahhiiap WistinterRReente Fim Bafxet bdsatdtidn among
multiple carriers available for communication, the first base station sending at least one
synchronization signal on each of the multiple carriers; and
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.

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. An apparatus for wireless communication, comprising:



and exchanging data on the selected carrier with the first base

station. 33. The nethod of claim?29, wherein the comunicating
with the first base station conprises eihhangi ng control information
on the first carrier with the first base station, and exchangi ng data

on the second carrie ith the first base stationp. 4. .The , .
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second base statbons Aehahgl nfd domminfiéamgnin powarelesd asmesn@ation network,
supporting different association types, and the first base station
sendi ng at “PE88#¥&ne synchroni zati on signal on each of the first and
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belonging in different power classes or supporting different association types, and the
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first base station sending at least one synchronization signal on each of the first and
second carriers; and
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.

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.
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means for exchanging control information on the selected

carrier with the first base station, and neans for exchangi ng data on
the selected carrier with the first bas&station. 37.The apparatus of
cl aim 35, wherein the nmeans for conmunicating with the first base

station conpris n r. exch i.ng, contr ol forr
The Tirst carri & wi The oY pefhipnes CheeRane S misafed AR e Bis? Base
exchangi ngs@abacofplidee second carrier with the first base station.

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.

33, The method of claim 29, wherein the communicating with the first base
station comprises
exchanging control information on the first carrier with the first base station, and

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

34.  The method of claim 29, wherein the detecting the first base station
comprises

receiving signals on the first or second carrier from multiple base stations
comprising the first base station, and

selecting the first base station for communication from among the multiple base

stations based on the received signals.

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 fransmit 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 the first base station sending at least one synchronization signal on each of
the first and second carriers; 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,
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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

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

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



