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communication content such as voice, video, packet data, messaging, broadcast, etc.

These wireless systems may be multiple-access systems capable of supporting multiple
users by sharing the available system resources. Examples of such multiple-access
systems include Code Division Multiple Access (CDMA) systems, Time Division
Multiple Access (TDMA) systems, Frequency Division Multiple Access (FDMA)
systems, Orthogonal FDMA (OFDMA) systems, and Single-Carrier FDMA (SC-
FDMA) systems.

[0004] A wireless communication system may include a number of base stations
that can support communication for a number of terminals. A terminal 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 terminal, and
the uplink (or reverse link) refers to the communication link from the terminal to the

base station.
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Possible pRefferchtcs aiiBgadioh edchamtd, imb ase@dr defubgey resources to apply
interference mitigation, duration of interference mitigation, performance metrics for the
base station, and/or other information pertinent for interference mitigation. Terminals
within communication range of the base station may receive the load indication and
may perform interference mitigation as indicated by the load indication.

[0009] In one design, a terminal may receive a load indication from a base station
that the terminal desires to access. The terminal may determine from the load indication
whether to obtain reserved resources having reduced interference from interfering

stations. In another design, a terminal may receive a load indication from a neighbor

base station. The terminal may determine whether to reduce its transmit power, to



| oad indication. [0010] Various aspects and features

of the disclosure are described in further detail
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Un| versal Mobil e Tel ecomruni cation Syst em (UMIS). 3GPP
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Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. c¢dma2000 covers IS-2000, IS-95 and 1S-856 standards. A

TDMA system may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA system 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®, e¢tc. UTRA and E-UTRA are
part of Universal Mobile Telecommunication System (UMTS). 3GPP Long Term
Evolution (LTE) is an upcoming release of UMTS that uses E-UTRA, which employs
OFDMA on the downlink and SC-FDMA on the uplink. UTRA, E-UTRA, UMTS,

LTE and GSM are described in documents from an organization named “3rd Generation
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[0023] System controller 130 may couple to a set of base stations and provide
coordination and control for these base stations. System controller 130 may be a single
network entity or a collection of network entities. System controller 130 may
communicate with base stations 110 and 112 via a backhaul, as shown in FIG. 1. Base
stations 110 and 112 may also communicate with one another, ¢.g., via a direct wireless
or wireline interface or via a data network such as the Internet.

[0024] System 100 may support communication for a number of terminals. For

simplicity, FIG. 1 shows only two terminals 120 and 122, which are also referred to as
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so that base station 110 can observe less interference from interfering terminal 122.
Various signaling messages may be sent on the downlink and uplink to support
interference mitigation on each link. These signaling messages represent overhead for
implementing interference mitigation. The overhead may be particularly severe in
deployments where many base stations are close to one another. For example, a femto
cell deployment may have tens of home base stations in a single apartment building.
The overhead may be prohibitive when many of the base stations do not have active

sessions.
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[0031] The load indication may carry various types of information that may be used
by terminals for interference mitigation and system operation. In one design, the load

indication may convey one or more of the following:

e  Whether or not to use interference mitigation,

e Which interference mitigation scheme to use from among multiple interference
mitigation schemes,

e Time and/or frequency resources to apply interference mitigation,

e Duration of interference mitigation,
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downlink control, downlink data, uplink access, uplink control, and/or uplink data.
[0034] A terminal may receive a load indication from a base station and may
perform interference mitigation as indicated by the load indication. The terminal may
perform interference mitigation in different manners (e.g., use different interference
mitigation schemes) depending on whether the base station is serving the terminal or is
a neighbor base station. For example, a load indication from a serving base station may

indicate whether the terminal should obtain reserved resources having reduced

interference for communication with the serving base station. A load indication from a



downl i nk control, downlink data, uplink access, uplink
control, and/or uplink data. [0034] A term nal may
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[0038] The load indication may convey performance metrics for a base station (or a
cell). The performance metrics may comprise statistics such as mean and variance of
throughputs and/or delays for terminals communicating with the base station, the
throughput achieved by a predetermined percentage of terminals, the percentage of
terminals achieving a predetermined throughput, etc. The performance metrics may
also convey other information such as the number of terminals being served by the base

station, the resources (e.g., in terms of time, bandwidth, power, etc.) available to newly



anot her design, the load indication nay conprise a
multi-bit value to indicate a specific tinme duration
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with the jn erfe nce %atlon duration. [0038
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EeéfseFFé‘P? diing, fon mfianisangie? (USRI, cte)
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qur%%e t[lrotugﬁ ut 11y %‘%oevrét elilfoug gute[hre (rin s t’[eréltglépljt’threshold may be
dependent on the data requirements of the terminal and/or other factors. The terminal
may also determine whether or not to access the base station based on the interference
mitigation scheme and/or other information conveyed in the load indication.

[0041] A terminal may receive a load indication from a serving base station and
may operate in accordance with this load indication. For example, the terminal may
utilize the interference mitigation scheme and/or the frequency and time resources

conveyed in the load indication for communication with the serving base station.



capability of joint transmi ssion/reception with a set
of neighbor cells, etc. [0040] A term nal may receive
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structure based ‘on the load indication information from other base stations. For
example, the base station may decide that interference mitigation is not needed for its
control and traffic channels if the load indications from the neighbor base stations
indicate light or no loading. Conversely, the base station may use interference
mitigation for its control and traffic channels if the load indications from the neighbor

base stations indicate heavy loading. The base station may also use performance



for time frequency resources prior to transm ssion and
may send transm ssion on granted resources. [0043] A
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station and may send all or patt of the information
fromthe load indication to another base station. The
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but having reserved resources that are used infrequently by that base station but not
usable by other base stations.

[0047] In one design, a load indication from a base station may indicate whether a
terminal should perform bootstrapping for communication with the base station.
Bootstrapping is a process in which one or more base stations and one or more terminals
coordinate to reserve resources for a recipient station, which may be a base station for

downlink or a terminal for uplink. The reserved resources may have less or no
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[0052] Bootstrapping of downlink and uplink data may be performed if no resources
are reserved for sending data on the downlink and uplink, respectively. A base station
may periodically transmit broadcast information on reserved downlink resources, a
terminal may send an access request on reserved uplink resources, and the base station

and the terminal may exchange control information on reserved downlink and uplink

resources. A mechanism may be used as a bootstrap to reserve downlink and uplink



broadcast information, a nechanismnmay be used as a
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W@ e@pi03ne83 o peri odically send broadcast i nf or NBET/UR2008/075732
[ 0050] Boot strappi ng of uplinkldccess may be performed
if no uplink resources are reserved for sending access

r equest se stat The  bas ation may.
EPé?‘FB?:ﬁ %&P?%{“tgr kdf%v Adiak apd Pﬁffgt ré?thpaﬂlg for downlink and
tﬁﬁ%dﬁ%@m@?%bbﬁ&d&%&é&l@&% sépabREIGI nal may receive

e broadcast information and may desire to access the '
HHS3] st dHliGord. shawsecteargnseh bmystltaepmgédr é@wahrﬂfobnosdqaaqoand uplink

to reserve kK resource nm na

betehe o Tt A b SRR et Indichfioh T B $@a& 1% step 1
Beohigdlr %%Wd@t@mﬁﬁ&‘ﬁbhﬂﬁledﬂéﬂ lchfikn GRNbFAlCABIfEEation is not
Eerforned if no resources are reserved for sendin

ong rtinsiiticdr hathass setionhbl 4ignshi thfk beetetrapis ﬁRededngT downlink
f ] t
EEARSELANSIY, TRRAROLAL A BT RN b SRR e 5

8imde dadeastarionall 1 0y @ hevainyaeeassd resouesd fod Dplilseomt@t] terminal
upl i nk resources. A nechani sm may be used as a
may segt %Iba%%ttwe%% fq pRelheg baiﬂ jtatlony H2darequgstagpociation

Fdda 9 s@ABE 19 (bt gfg o?%a&@ afitl uppﬁxme reserYed uplink

Boot st rappi n own| |n contro
rmgurba iG1s ﬁ}dmkedoﬁtmj,ewhmh onrysepde@treingd {y085@nal 120 from the

g@ éstra of dgmgllnk an ﬁplink data may be
o ﬂ%S?% YarEetetond lreserved for sending
fbasa) on Bé@@ se@on! 11@%@;@%&@% LS agsaaaﬁat 'ré/cﬁlleM frémPR&Rinal 120.

stati on may perlo i cal ytransmt br oadcas
Bascottatiomi bl may sexker wedsagowrd thalbaeldwalitc mgornpbaserstatioal 110 that

FRETF 02 BRS TS ob R T) AP ERL ER P ebibias siadgn 112 may
aEANgY Gafdiit peWer @fQr taBltOBr & Tow e@@r)vcﬁlddmymkl (M)aBgburce R1,
bIgtlnk resources. A nmechanismmy b

hsihpaperigsarexe faredayaiiki biradgast t%|haﬁ¢< ﬁ@ﬁ@@ rlé@s(stenr@ Base
gt;&td?)\%%l ) h/ 189 (ﬁsﬁﬁftdf%ﬁ@ ata{gk(e%dteﬁf? L ﬁ% Jg&ﬁ&"ﬂ‘t&’ﬁﬂ@t power
Qrg. S&p&rratoelaylow[ 1@0&$bn FipGnk JUEM (i)Muﬂ:ede},I\@nclofmay be reserved for

boot st r appj for downlink broadcast and upl i nk
sRlteaccCiRefofitizg Stgben Ay (stel d)v diegonrgaR 1 iiiad gy be known g

IJ}IZQH]b Js@tstaﬁenslilﬂ) ARt EP c;lr)rna %I% dbr £ d%%i’atlon 112 to base

deter ron1 the | oad |nd|cat|on
summntﬁﬁmuﬁqni not being transnmtted by base station

E}]ﬁggﬁggﬁa@? tg{aglom brf%%{, IFﬁSCﬁ]g/Eet %%16%%{56 g'omhi)lgsnc{( sfation 112 and may
moabatasmdfammg &t abivannk :o(ixkeR] Idtep )NCERARE 120 may

station 110 may not have any reserved resources for

tsbivakhe dreadetst infermiticn andobiwiry applivgblensyatssb phanictats (step 9).
equest . ~0_nei ghbor. base statian 11

TR S PP ey Yok TR iy sion 110

Besel ®t aR¢sd0rctd R 1In@yd RAvEay BS Rhyesl auﬁlzd)rﬂ by terminal 120 or may be

signaled to terminal 120 in the broadcast information.

[0056] FIG. 3 shows a specific design of bootstrapping for downlink broadcast and
uplink access. The bootstrapping may also be performed in other manners. For
example, the association request in step 4 may simply request interference mitigation on
the downlink and/or uplink. The downlink and uplink interference mitigation triggers
may or may not occur at the same time. The message in step 5 may or may not include

specific information for terminal 120. The design in FIG. 3 shows use of power
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downl i nk broadcast and uplink access may al so be

papess (inedy ) o tnigeghbor base station 112 (step 5). Terminal 120 may then send a
power decision pilot to base station 110 to convey its transmit capability (step 6). The
power decision pilot may be a pilot sent at the maximum transmit power level that
terminal 120 can use on uplink resource R3. Base station 110 may schedule terminal
120 for uplink data transmission and may assign all or part of uplink resource R3 to
terminal 120, e.g., based on the transmit capability of terminal 120 ascertained from the
power decision pilot. Base station 110 may then send a resource grant comprising the
assigned uplink resource to terminal 120 (step 7). Terminal 120 may send data on the

assigned uplink resource to base station 110 (step 8).



manners. I n another design, termnal 120 may send the
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(block 512). The terminal may determine whether to perform interference mitigation
based on the load indication from the base station (block 514). The terminal may
perform interference mitigation in accordance with the load indication if directed by the
load indication (block 516).

[0065] In one design of blocks 514 and 516, the terminal may determine whether to
obtain reserved resources having reduced interference based on the load indication. The

reserved resources may comprise downlink resources for sending broadcast information,



stations 110 and 112 may be triggered by resource
requests fromtermnals 120 and 122, respectively.
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Apparatus 600 includes a module 612 to receive a load indication from a base station, a

module 614 to determine whether to perform interference mitigation based on the load
indication from the base station, and a module 616 to perform interference mitigation in
accordance with the load indication if directed by the load indication.

[0069] FIG. 7 shows a design of a process 700 performed by a base station for
interference mitigation.  The base station may determine whether interference
mitigation is applicable for transmissions within communication range of the base

station (block 712). The base station may make this determination based on loading at



sendi ng data, and/or uplink resources for sending
data. The term nal nay send a nessage to a nei ghbor
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load indication to convey the duration over which interference mitigation is applicable
and/or resources for which interference mitigation is applicable. The base station may
also determine at least one performance metric for the base station and may send the at
least one performance metric in the load indication. The base station may also send
other information and/or direct terminals to perform other actions via the load
indication.

[0073] FIG. 8 shows a design of an apparatus 800 for interference mitigation.
Apparatus 800 includes a module 812 to determine whether interference mitigation is

applicable for transmissions within communication range of a base station, a module
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954a through 954r, respectively. Each demodulator 954 may condition (e.g., filter,
amplify, downconvert, and digitize) a respective received signal to obtain received
samples and may further process the received samples (e.g., for OFDM) to obtain
received symbols. A MIMO detector 960 may perform MIMO detection on the
received symbols from all R demodulators 954a through 954r and provide detected

symbols. A receive processor 970 may process the detected symbols, provide decoded



other information and/or direct termnals to perform
ot her actions via the |oad indication. [0073] FIG 8

wWGQ bwe3ssilesi gn of an apparatus 800 for interfRPCEOSWO8/075732

mtigation. Apparatus 800 inclles a nodule 812 to
determ ne whether interference mtigation is

AR o BmErab 20 12 B aink o) oAt GE1ASK BBl Oy and contol

[nstnGa@bh 8a oAt ARE pRRWIRdEr i nterference mitigation
I's applicable, and a nodule 816 to conmmunicate with

t&@ﬂ&i naIQn Wict hplink, et fremand el 26, tdegafioong defa squpte 23bked control
i cat ed b the | oad.indi cati

074
Flgh; (v sy ACS T ar?%‘i?laé‘é’ﬁp’?eq&%s pF%‘E?‘é@S o‘?"&uef etc.) from

@drﬁﬁﬂl&ﬂﬁﬂo@@ss@ﬁ%(ﬁﬁﬁy b3 6kRdcE tleY tré@nit pfoa@gsbpago: $recoded by a
corrponent S, I ogl cal circui ts, menor i es, etc.

ESiIMEX pr@ﬁ@StS@reﬂ}Sédﬂf appbioat)), sangitioped ywrodalasprs c9|24a th¥0ugh 954r,

f
SRRl 8 JEAR AhadBoeRh 4, A0 | LB i s
ﬁomnbmnalslﬂﬁﬁay bhruyed 93 4htenamd e emm@d)neazg demodulators 932,

%w pcged with R antennas 952a through 952r, in
geRdr@Py 1+ MIMOdricqror 36, pog prjcessed @zsaefegqlm pm@esmb%%to obtain

H{e%lﬁﬁarﬂnh cBﬁﬁ’?l‘%ﬁ%r oat?c?rp RGPS Kapfaf o Or one or

nore termna m a ata source 912, process (e.g
HG0He dAruohtnoblcduslpade)sor$ 84@and99® magahlhzct the mpnajnoh) as bake station
nodul ati on

gquel? genag{gg 129,,nﬁ8§ge§tlyeay qntrpg?rgﬁrﬂgqsgorhﬁgeﬁgq%q station 110 may

RRQ6RSS06r PRt Frdeeqd F60 HEFRGVE JAHRRMRS tpraftdscR HBE KR techniques
information (e.g., load indication, resource grant,

d@dub@i herewy f @pemm&rﬁpe@@m 999 raaiemiinal cEdatsiy jimplement or direct

ont / 940 : .

REERReE% b F1dhr o Y RN nBPes st Pt Y80 St asssibgd herein.

M chiorias 4L dnfXQo2milay i spdre-datipiiid Proghdrlcoaes pittbasdsiEbn 110 and
cessor 930 may nultiplex the data synbols, the

%vr@rmb a0.ggasetEly afdsqhrdder ey §cheﬁnbcté§§melé fgr transmissions

B, AESHSLy S T BT BY 0L BB BT B .

S@Rinunicatidn (Quthuhptioit 998 alalyesyappcﬁm cemﬁlualcm&pe@thloﬂaer base stations
eM{put synbol stream (e.g., for OFDM to obtain an

wterséantodest adpihepaekiashdul at or 932 may furt her
RI08GFSS osd of sIGATY 8id art Qfoﬂﬂﬁhtf&rstﬁfmhhtf 1¥1forfn'a{161? bind Q@Hals may

upconvert) the output sanple streamto obtain
towepiresektedi wimad anyToflewnlrictykof digfeadng técrlmniqgmstandt toclsiques. For
be tran ed via, T

SR G on FRuRRet T VB G0 AT ey s end chips
%%&nilﬁn a0t RAR&ER 8 Shfolzhb@UER 8@%[6 B ripBGEInYS bBerepresented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

[0081] 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
combinations of both. To clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, modules, circuits, and steps have been
described above generally in terms of their functionality. Whether such functionality is

implemented as hardware or software depends upon the particular application and

design constraints imposed on the overall system. Skilled artisans may implement the



signals frombase station 110 and provi de received
signal s to denodul ators (DEMOD) 954a t hrough 954r,

WO 2®pessyel y. Each denodul ator 954 may condi t PORUS2008/075732
(e.g., filter, amplify, downcodert, and digitize) a
respective received signal to obtain received sanpl es

nd . further process the received sanpl es . 9.,
e eRbSTEY o FodE Veys sfgfﬁtf‘&P]%.PaE%lW&g’ccgE@brbm such
260 BV PG HOiTLM MRIETSE bl AfcARelcl s @G6hY 8daSHAHRR! Fom the
fromall R denodul ators 954a through 954r and provide
stwpe of thd psgsehiodisclosre.ecei ve processor 970 may process

et ect ed synmhpl .provi.d ecodeddata for term pal . .
[882{5" 2 aterl g Sic 63 st Gl ierved i
edttheEuH with tHenfiglowatd feih My ORipl@hdEd G ReRSBOd wHHAQ general-
[0078] On the uplink, at termnal 120, data from a

pepasssprigeesson paligitdl segnat pesicessar OPHRY iaprppplicajion speeifis gntegrated

equest S jat i e [ r t .
ERONCBAICTST REoERaCERNP S 55 LECH BEBME b bt tsi
teaes ndiscrptecogess or  t2BRistapr Rt edisdrytea hdvdwitddomponents, or any
processor 982 (if. applicahle), conditioned

b
FRIBRINAL WY dhetss designyl ghpgsrm t@n@nwoawsdﬁwrﬂ@é Rergin. A general-
%?%c&?&%ém@é‘ EHCY%%%E%S]S&E_ Bg@iﬁqm?c‘ RrhAfe 1t a)r%{(}gsor may be

Ignals fromter may be recelve
amit emvasti®@@4 pracoessdr, tcoomelttr byidtecomttollat, or sta@3@achine. A processor

detected by, a M det ect or. 936, and.processed by a ,. .
RAFIRNE Wé@%&%%@@%{)ﬁp oPRBUGHE ViR Ccorit FgDination of
hNDRPMBLHOR thidpprddcied QY ﬂl@%mgggéf 1RCroptQRIBLs, one or more

Control I ers/processors 940 an may direct the
opEeRIEEHNOtn bergencsioatwitr D$D carsd ot @vymitherisudipgonfiguration.

A0S, 5 i SR L LB 2558, 48R0 TP i e

anéelbSire ERET mRY 86 8:968icd diredtheinttretirguas sdfsard Medule executed
herein. Controller/processor 990 at ternmnal 120 may

bysl saegssorepr di pcombiagend thoowon Fhgoftyaghmodulegniefeside in

r f t i Cfph i.n.
RERE TSy Shslf A%ubS" IOML FRrERT 20 0GR, RERELT. FEpROM, memory.
fegistdvadarddiak,iaapmbibbladikf CH-RAOM, b2 @ny okepein ofgtorageAnedium
chedulgé 944 may schedul e term nals fo§§traﬂsnissions
WhE U6 i ARk CEFRPIBTY tiplenmedhn ipagrurted;tgrihs pesesepauch that

e I{rJSkSeAS,%ﬁ %a%‘ WaQdn fothMist2Sm, AL RMLREGAatSR td, Mrage medium.

uni y support communi cation wth other base
bt éheiabtasating thy stheuge aoadiuno Inkayr beliB@gval do theeprbaaskdraulhe processor

PR TRt kb o S R AT e
REmaavarimethy MerthtihvEeiRNprot&SHN Qﬁ@%@%togdfg@ e&hA eeSreside as
S

For exanple, data, instructions, commands,
flis¢roteraemiponents inghades terpiitag,  symbol s, and chi ps t hat

E@%ﬂggr gggﬁéeggo%ggnotrg re%%gl%?a% aeréiegn%,bcel\{ee fglgéct?ornis p&és‘c’ﬂbé{? %nay be
implemented in hardware, software, firmware, or any combination thercof. If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a general purpose or special

purpose computer. By way of example, and not limitation, such computer-readable

media can comprises RAM, ROM, EEPROM, CD-ROM or other optical disk storage,



vol tages, currents, electromagnetic waves, nagnetic
fields or particles, optical fields or particles, or
W@op9/03syRd nat i on t her eof . [008122 Those of ski | PCTHOS2008/075732
further appreciate that the vatlous illustrative

| ogi cal bl ocks, nodules, circuits, and al gorithm steps

descrngﬂ%in connection wth the di scl osure hgrein.nay
Bégnsiis) HPREC 85 OlCE B1RRTHICSt ARt dRYIESS: RbipupiaFT mediuntthat can
s0fidwab €arr{ br GordRAEd rdh cOREReankGn BleEBFthf instructions or data
ilTustrate this interchangeability of hardware and
stfofctwies end that coube atdessstirtat 4 gencedmpoprsatos spédideiispose computer,
nndule%, circuits an? ste?s have bezﬂ descri bed abave I
Gle R &CaT R PYTROY PP S IPHBOYC PISETPhNA Py ViRBiFion 15 properly
uabd § Ueshitenaatidic hiediuip! BsRbeE1a s thabdhwedre idransmitted from a
sof t ware depends upon the particul ar application and )
weksignsauiis oF athat maip saser BHNg Aeowvial eable, §ipsk apfic cable, twisted
AP raf . [ e t.h crib - -
Pl e B TR A Sy g PRERI AR Eh gy fnffored radio, and
AapEbivaad, ithén theutoaxitt kabRplfidereoptat cable dedbisd @ag, SISOYlod wireless
not be .interpreted as causing a departure fromthe

. 1th y
ebpplogies ud 35 wEarRd. ey BdypEcroyossyT inHudsdaiy Bigdefinition of
: o i ’_ | _vart _ _
BB LA Y 088 Se BOGHEin RS PR ARG Lty opti
Biec,i digltamemsaide disc@VD), fppwi dikk andjdheral gise pdsee disks usually

rocessor, a digit si gnal processar P), an )
Bonsfice fdin "l hREr dRet erratss CoRgiagtcally with lasers
CoRbthaRbRIHARMRRL& IHRBIRE LAY FRfEIkd AKitiRh hBE scope of computer-

programmabl e | ogi c device, discrete gate or transistor
teadatds mgilgicr et e har dwar e conponents, or any

(BRI b RPN B BB B R HGBE Ry person

SRiBEDRI BE @R IOMakb bk ubdithtiescidstiRY Madriote mddifcapioRs RSO disclosure
nﬁibbe any conventional processor, controller,
Wi

eéertilyippatent &y thope slellpgh éhtheeart, angrthe @suic praeiples defined
i . ' ' : ing. .
RS RoBE bR ATRNOT AN oA L AR Bl Rin AR e Wit or scope of
thieadiapssnee s Shis, tiee Pikeloaire iy naf intthdedr ocBssiod $o tlaneaatples and
re mcroprocessors in conjunction with a DSP core, i
gsighgydeseiad hateln e ity hreateaided [tg%)g@jiesmeopoet gQysisint gvith the
s 9d ANGPILAA SISk Redid.n connection with the
gﬁ%cﬁ%guréﬂ%erefﬁ‘way beeenboaied directly in
hardware, in a software nodul e executed by a
Ss L n.a ination of the two. A software
ﬂgﬁgfe 3&§D$t§$ggﬂ?ﬁﬂgﬁ rermory, flash nmenory, ROM
menory, EPROM nenory, EEPROM nenory, registers, hard
di sk, a renovable disk, a CD-ROM or any other form of
storage nedi um known in the art. An exenplary storage
mediumis coupled to the processor such that the
processor can read information from and wite
information to, the storage medi um



In the alternative, the storage nedi um may be integral
to the processor. The processor and the storage nedi um

woreg9gsile in an ASIC. The ASIC may reside i nPEI/USMNS/075732

terminal. In the alternative, 2he processor and the

storage nedium may reside as di screte conponents in a

user termnal. [0084] In one or nore exenplary

desi gns, the functions des@h%msmay be inmpl emented in

hardware, software, firmware, or any conbination

thereof. If inplenented in software, the functions may

be stored Amm&hod farRsiraldsk @ImA@Icafién, YagpPkingDr €

instructions or code on a conputer-readabl e nedi um

Conputeseivingzdapd ediatipa fiopcs base staberindonput er st or age

medi a - i [ ia.inel uding. - i

that SaTHTRy SBGEL PR AR Ci SRR on the load

ordecapib@frent the 8a@tshion. A st orage nmedi a may be any

avai | abl e nedi a that can be accessed by a general

pur pose or special purpose conputer. By way of

examphe, anf Hlindd BF LALHON: wAYER LR ARdin & to perf

nmedi a can (:o?rprll][?elt se QAM RC]\?[WE%%RC]\A RC%I %r ot er0 pertorm

odriccal cedingtlgasvo rcagprisesg detbinginthigs Whether agebwiin otsesred resources

netic st.orage devices, or any other mediumthat can

B thistsdies iBlepRiens DResPb tiuehd BUIGHISEr am code means

in the formof instructions or data structures and

that can be accessed by a general - purpose or

speci 3l - pulhogethodmbataen 2, tirthar genenisng: pur pose or

speci al -,pur pase. processor, so, .any connectjon is

or ope py Tt AESEE 36 Rbtaibof BB GATTRR o estiied resourees,

fKaRpl Badubdd @ fEOideVe ehel séri-énsd¥blifced i heHidvad via the neighbor

website, server, or other renote source using a

basgwtafioncabl e, fiber optic cable, twisted pair,

di gital subscriber line (DSL), or wreless

technol ogi es such as infrared, radi o, and m crowave,

then #he coAxh@thodadflcbaimfl, beterapthccresabt®resdmt&t @thprise at least

pair, DSL, or wireless technql ogjes sych as infrared,

Pft b doR N i TETNERY elOR 6N ipe (hierlgetrinfaimatian; Wik fesaroes for

%qingnb LS keq@Bd, dbRhiini@SediRds B6F Sldlind BGhtHH SRformation, uplink

conp ctccglb sc q?CD) T%asl,er ei sc, ° opt ?calmgdi sc, di goir%ngllon upi

weowats fer wnding (WDl irffomppipnddeknland rdsburceayordiending data, and
ere di sks wusually reproduce data magnetically, while

H%&ﬁ%@oélﬁ‘ieéé%sénﬂ‘ﬁééia@pt ically with | asers.

Conbi nations of the above should al so be included

W thin the scope of conputerreadabl e nedia. [0085] The

previ dus d&bermghpdrefotlainhel.divbetes tire réesivprpthelddad gndication

R AR BRL AR bl ohTi S iubP BRERGcRh, R wherein he

détsehiamidgrehsthdrlto perfoi@aditérferamieangightidrocdr@ss dkictrhi@thg whether

in the art, and the generic_principles defined herein

teeipdpee BHPMIERPYS Wbt epaugstrfoatIsamsCPHPIdattrapapissionhgsed on the

[da8 RdiOGioR Ridn {he%reig%%f}lp@asgfstation.

6. The method of claim 5, wherein the determining whether to reduce
transmit power comprises determining whether to reduce transmit power to a
predetermined level or lower based on the load indication from the neighbor base

station.

7. The method of claim 5, further comprising;:
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t he di sclosure. Thus, the disclosure is not intended

to be limted to the exanpl es and desi gns descri bed
Wheressokuit is to be accorded the w dest scopePCT/US2008/075732

consistent with the principl es2and novel features

di scl osed herein. [0086] WHAT IS CLAIMED | S: CLAI MS 1.

A method for wireless commupi gation, conprising: .

r ecei (HHENE TAOS RATE Af it Il gfticaons elgaigs] b5y dopglin at the

ASbRSdrbRid\Gatipetfier to performinterference mitigation

based on the |l oad indication fromthe base station. 2.

The neothreducafg tcarmimt fowaonhiethe londtihdicaemandicatcs hghttvenodpading at

o performinterference mtigation conprises

%@f@ﬁ%&ﬂ?ﬁﬁeﬁﬁg?%er to obtain reserved resources

havi ng reduced interference based on the | oad

indication. 3. The nmethod of claim 2, further

conpr fsi ngTheexstiod ®f slapra ds Bict epraprtéigihbor base

statl 8%611[191{11?1%1: Sl rfntgrt}gre{lges i‘é{ga ioglesc‘c%gﬁl% €3 ué’é'h RO anong multiple

reduced interference on the reserved resources is

acdifesed nvitigatioheschanhgtaned bage Isddihteatiod. The net hod

of claim2, wherein the reserved resources conprise at

| east one of downlink resources for sendi ng broadcast

| nf or OBtT Offhe bRIHAYFLRRAY! Rfcf AmpgAging access

request, downlink resources for sending contro

i nf or dettinoningudbifankn r efs antedfeenfo rmsigaddmgorc ozsbummks  selected for

i nfaormati on, downlipk resources for sending data, and

Tricgcr s B Rda e O s ARG PBZEUEN 5 The met hod of

claim1l, wherein the receiving the |oad indication

conprises receiving the load indication froma

nei ghb®r babemsthadiodalairaddiusther edmprisieg:det er mi ni ng

whet her, to perf.orminterference mitigation coppri.ses

det er A HrHGMRASHED ¢ A PudhE B DR g e Bfhd o

request for resources prior to transm ssion based on

the | oad indication fromthe neighbor base station. 6.

The net-hodThe metherpf slaim e fusther ¢qrapiédt®sr mi ni ng whet her

tore ‘&ﬁn{g; AR o&oﬁg‘fo@%{{&r hRG% ASUAE 'Bagé Q&ﬁ%‘ H ¥ "the load

to reduce transmt power to a predeterm ned level or

Indvaatioyasdd on the | oad indication fromthe nei ghbor

base i%ﬁtioﬂ' 7. The ne%hod of clain15,-fgrther i

conpr $ H’@:t ¢ at least one performance metric to a neighbor base station.

12.  An apparatus for wireless communication, comprising:
at least one processor configured to receive a load indication from a base station,

and to determine whether to perform interference mitigation based on the load

indication from the base station.

13. The apparatus of claim 12, wherein the at least one processor is
configured to determine whether to obtain reserved resources having reduced

interference based on the load indication.

14. The apparatus of claim 12, wherein the at least one processor is
configured to receive the load indication from a neighbor base station, and to determine
whether to reduce transmit power or to request for resources prior to transmission based

on the load indication from the neighbor base station.
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22reducing transmt power if the |oad indication
i ndi cat es heavy | oadi ng at the nei ghbor base station;

w@e@9403198F educi ng transmt power if the | oad i PCi/US2008I075732

i ndi cates light or no loading & the nei ghbor base
station. 8. The method of claim1, further conprising:
determning an interference mti gati on schene to use
fromanong nultiple interference mtigation schenes

basedion t kg ahpadtuk Aot wALEQRomPunlBEioNEIAG s sftte: claim

1, further conprising: determning duration o
i nt er gamrfoerastivingat load invlicaties tioncebass etagion.gahdf or

R N T

Al exditdtion Frot 8ichRke §t@igaccess the base stati on based
on the load indication. 11. The nethod of claim1,

further conprising: obtaini ng at | east one performance

met ri fe. for Tfl{' %%B%fﬁ&ﬁ S’ft c@% {nofg s 11i Hl% rné)aﬁg fér%ie%ﬁﬂﬂ%bvhether to

and sendi ng For mance: net
pafghbarteifaseesinitigation cfbﬁlprlédﬂs ﬁmp)@sr fdrugetérafining Ieh@B& to obtain
comuni cati on, conprising: at |east one processor

ESSFIVE IRsRercehavingdicduecy mts%farenfff‘dbaéﬁ@ Py Hherlphingicatiane

station, and to determ ne whether to perform

interference mtigation based on the |oad indication

from 1he b#be appattiusmf d8m Tﬁ,ewhcxpmr tituscafs ©F acenivifg the load

erein the at | east .one processor s configured to
LR FOMAHSE BT CSbam i Ee e et B e igybor base

§iegiceshd MIRFdieracachRS & @é’tertnlﬂﬁmlg‘)%eﬂh@fj'tg abdrftm fterference
The appar atus of claim 12, wherein the at |east one

mmgﬂélgg mompslscsoma@mf@cﬂemmn@ng iwhsthendo [rodudei tradismétt pawer or to

r base station,. and to de e
R ol SRR S ionbsPhs e Plaioed WOl ndiid from the
Péipor basd dtafsmm ssi on based on the | oad indication
fromthe nei ghbor base station. 2315. An apparatus for
Wi rel ess cormrunl cati on, conprl si ng: rreans for

recei Y% ng qliér % % ?‘ﬂi C{ %mn e station; and
nmeans for mn| ngé‘r &her to rminterference
mti gabd)mputbﬁ&edalﬂ@ntehﬂzlm comprising:
code for causing at least one computer to receive a load indication from a
base station, and

code for causing the at least one computer to determine whether to

perform interference mitigation based on the load indication from the base station.

19. A method for wireless communication, comprising:

determining whether interference mitigation is applicable for transmissions
within communication range of a base station; and

sending a load indication indicating whether interference mitigation is

applicable.

20. The method of claim 19, wherein the determining comprises determining
whether interference mitigation is applicable based on loading at the base station,
number of terminals communicating with the base station, or at least one performance

metric for the base station.

24



| oad indication fromthe base station. 16. The
apparatus of claim 15, wherein the neans for

w@l2a0e/088983 ng whet her to performinterference nPCT/{a1008/675732

conprises neans for determ ni ng>whether to obtain

reserved resources having reduced interference based

on the load indication. 17. The apparatus of claim 15,
wherein the nmeans for receiving the |Ioad indication
conprbses TRAARHOAIOFCRES 19 ReelehtBihl AR rh ML RN ARef 148 mining
a nei ghbor base station, and wherein the neans for
wéttbenionicalg raduetidre m interfveenico froni terarfaby @mosumicatingavitho neighbor

onprises ans for _det ey m ni het her to reduce ..
BPERARES TET pBy € Sttt Merighd HEhS e cBmpFigy pgine the load
Indenassh 36 ir@uchame de@iindlh @ohm@aghidafidh GAtH e AdigiBok dase stations to
nei ghbor base station. 18. A conputer program product,
dhet iraisyt Peweoeratrequose fd dpjosraee drighic Bagsnissienytt a decision is

far - Q- one conputer to receive a

ﬁ%gfgtol 5%8].‘ gegtﬁ?ﬂéﬁg?ﬁ%tr‘#fg%%é%e station, and code for
causing the at | east one conputer to determ ne whether
to performinterference mtjgatjon based on the load. .. .
i ndi cati onThe dAsthad Baslaingt kb whereing thea sding dhg dpad indication
S S e G Gy RO e ting with the base
$tRBOTS 10 rsguesNiT wisttvied resonmranhaatd wducadngerfofenee.base
station; and sending a | oad indication indicating
whet her interference mtigation is applicable. 20. The
et hodly of  ¢h@jnanba of Wagh abNfuk-ier phKIsHgI Ng conpri ses
determ ning whether interference mtigation is
appl i eaxbhegibgseldasionk vzadbagg veith @ heighbayease steiigmnto obtain reserved
nunber 1gf .tera'i ngl.st cfomruni c(?ti ng wth the base
EPATENVEIE TV At %rﬁgcepél? ormance netric for the
base gdiad tHeResc2ddkesoliiRs M@t ddath@ficgioaiwihlDtermbar.ei n
the determ ning conprises determ ning whether to seek
reduction in interference fromtermnals comuni cating
with i gh |. GRS ' .ng.;
the | 551 a0k Barg s Sanrreundeh A KAk R BuR e Clrlise atleast
o io€ afowaiink aesomgtes Sfor tshadihg riroaizhse i@formatiogatiplinds vdsbirces for
t he nei ghbor base stations to reduce fransmt power or ,
PEdiggEsts Fuiette dBYRILMS reseptses or penginehreurd) rfn?qmlaﬂon, uplink

ARGHSEORr @nding control information, downlink resources for sending data, and

uplink resources for sending data.

25. The method of claim 19, further comprising:

selecting an interference mitigation scheme from among multiple interference
mitigation schemes; and

generating the load indication to convey the selected interference mitigation

scheme to be used by terminals within communication range of the base station.
26. The method of claim 19, further comprising:

generating the load indication to convey duration over which interference

mitigation is applicable or resources for which interference mitigation is applicable.
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made to seek reduction in interference. 22. The nethod
of claim19, wherein the sending the |oad indication

W@ vpi3®exs sending the | oad indication to infoPET/US2008/075732

terminals comunicating with tBe base station to
request for reserved resources having reduced

i nterferen 23, The. net hod of clal 19, furt

conpr ?’Z. ng%ﬁ%%ﬁgﬂ‘b Hgolatm | LasvhgRE Hes Safengu! f lgad indication

B&hHRe e RBSENS | Al 119&105t9)n%h@ﬂf3al‘1§e HEda¥k ?réd@t%ﬁﬁfn%@ $ime duration.

havi ng reduced interference; and using the reserved

resources for comunication with a termnal. 24. The

netho? ﬁ]a|n128 wher |n t he resgrved resour ces

conpr e af " *BRYAUSAY ‘8‘Fe ORI AR FESBUCEE 16

sendi pdechyt 0a¢lprR%EssbiNEHTTFREIIQD detéBhin Ky HeBR® iMt6i@Sreh@ mitigation is

sendi ng access request, downlink resources for sending

eRMicRRE forriramsmigsionn Withy! commpsHiansargefra has @ﬁamp and fo send a
f. k. re r din

R o R R R LSRRGS BB ST T0,

nmet hod of claim 19, further conpri sing: selectlng an

interference mtigation scheme fromanpng nultip

i nt er £2r endBe APPRGHL 8h cSiMerts WheFdn f8f e%ta’cqaﬁg O’Pfh grocessor is
{

F e P e e FUEFLRR It b BleaSe on louding
Etdhﬁhaﬁecswioonnumbfge)f odritifeds bxaﬂmumtcamng)mthﬂ& babhistation, or at least
nethog of clain1%9, Erther conpri sing: generating the
PR RCE IR 1Y B %S&?ta&‘&iﬂatu on over which
interference mtigation is applicable or resources for
which interference mtigation is applicable. 2527. The

met hod0.of Ehaiappa@fuswherckiim £Re vderdi nge t Heleagadne processor is

caty c ri se the ad .i ndi catian .
KETRL B RRsS R BFo e e isOBF b "BlF R G fropg terminals
AmppRAR UG ith Bighbéeh8s Staﬁ@ﬂiﬁ’ﬁﬂdll ffat dRisiorcRMddesb REk reduction
at | east one processor conflgured to determ ne whet her
imintarfeemepce spid thgdeadomdicationpist fiegudst theftgyminals cornmumcatmg with

r
P R b ST AL 19l P g Burosprio o
wheshtissiod. nt erference mitigation is applicable. 29 The
apparatus of claim 28, wherein the at | east one
processor is configured to determ ne whether
| nter§er engge Mghh Akl o cuaﬁmaagl RS tlﬁészﬁdlegﬁ bﬂ@ddra&ssor is
at the base station, nunber of term nals comrunicati ng
vertfigutdietovaskbthstiodd 'mdi,ca‘mpn tt infagmsterminals communicating w1th the base

station to request for reserved resources having reduced interference.

32. The apparatus of claim 28, wherein the at least one processor is
configured to exchange at least one message with a neighbor base station to obtain
reserved resources having reduced interference, and to use the reserved resources for

communication with a terminal.

33. A method for wireless communication, comprising:
determining at least one performance metric for a base station; and
sending a load indication comprising the at least one performance metric to

terminals.
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one performance netric for the base station. 30. The
apparatus of claim28, wherein the at |east one

wEe@ems®es is configured to deternm ne whether POI/BESIR8/075732

reduction in interference fromferninals comuni cat i ng
wi th nei ghbor base stations and, if a decision is nade
to seek red ction in_interference, to send the

i ndi cation %H}eéleﬂsiegﬁ clepe 3perierst e tneat QS rwm? metric

E&%e?@hﬂ'@?&@ onP38§ ikl 8P & rihMal COMGE sV ANEY e H)cl@él‘@tratlgﬁ typical

to request for resources prior to transm ssion.

féréorapper af the ®fmokhi miRBservittk rapil resduecea tavhidebde tconewly arriving

Froce sor is configured to send the |load indication to
'term nal s conmuni cating with the base station

to request for reserved resources having reduced

interference. 32. The apparatus of claim 28, wherein

the adS| eadhe m@qdrqfc,fé@gb%,uvsheé@ﬁﬁheg@trlé@t o8¢ @szrc,fﬁ@rﬁ@ée metric 1s

a;{)ed ‘t?aﬁl Ri%ind S%‘%ﬂa?ermﬁe W, eﬁ'lgr g)h Q@c ﬁls ebas%: %{atn%n or whether to
tai’n reserved resources havi ng Fediced

pdrtoriointesRrdnide niiggioved resources for connunlcatlon

with a terminal. 33. A nethod for wreless

communi cation, conprising: determning at |east one

performance netric for a base station; and sending a

| oad indication conprising the at |east one

performance nmetric to termnals. 2634. The met hod of

claim 33, wherein the at | east one performance netric

conveys at |east one of a nunber of term nals being

served by the base station, typical performance of the

term nal s being served, and resources available to

newy arriving termnals. 35. The nethod of claim 33,

wherein the at | east one performance netric is used by

the termnals to determ ne whether to access the base

station or whether to performinterference mtigation.
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