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COVMUNI CAT &hbob &M [ 0001] The present application cl aipgsuBtde§iistis t o
provisional U'S. Application Serial No. 60/971, 219, entitled
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[ 0003] Wrel ess communi cation systens are wi dely depl oyed to provide
vari ous conmuni cation content such as voice, video, packet data,
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tens .
assigned to the assxgne ereot and mc}é)rporated herein by reference.

BACKGROUND
I. Field

[0002] The present disclosure relates generally to communication, and more
specifically to techmiques for mitigating interference in a wireless communication

system.

II.  Background

[0003] Wireless communication systems are widely deployed to provide various
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.



[ 0004] A wi rel ess communi cation system may i nclude a nunber of base
stations that can support comrunication for a nunber of termnals. A
term nal Re|y20903%83 cate with a base station via the dpgmkhls@sts:
uplink. The downlink (or forward [ink) rZfers to the communi cation
link fromthe base station to the termnal, and the uplink (or
reverse link) refers to the communication link fromthe termnal to
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[ 0006] Various interference mtigatioqn schenes or protocols nay be
used to m ti”@%fe@ngfmlsifﬁﬁyé?%@giéﬁ%@%ﬁ&?ﬁ- other transmissions in the
same geogr apfyogR! WuribAiiReriEHUCRSYeatbE | Bhdes TNGRRodIN HkCHENGES to
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to convey information such or not to use interference

mtigation, [MMEVLh Thewris shesefor arneddgatthe artSehterkniquss de enitgadp gnterference
mul tiple pog',%l%qgoj\;&@&hf erence mtigation schenes, tine and/or
frequency resources to apply interference nmitigation, duration of
interference mtigation, performance netrics for the base station,

and/ or other information pertinent Mm%erence mtigation.
Term nals wi thin comuni cation ran ase station nmay receive
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with less overhead are described herein. In an aspect, a base station may periodically

broadcast a load indication to convey information such as whether or not to use
interference mitigation, which interference mitigation scheme to use among multiple
possible interference mitigation schemes, time and/or frequency 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 onc design, a terminal may receive a load indication from a basc 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 reccive a load indication from a ncighbor

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



1000911 n one design, a termnal may receive a load indication froma
base station that the termnal desires to access. The term nal may
det er m ne 69§ oies3d 0ad i ndication whether to obtain regeivamsorss:
resources having reduced interference frdminterfering stations. In
anot her design, a termnal nmay receive a |load indication froma

nei ghbor base station. The term nal may determ ne whet her to reduce
its transm teqpeshbir resogreeypniado GrpEsETpeTe psiows sarsgther agtipnbaseden ther
resour ces p'idaﬁﬁn%&ti% ansni ssion, or to perform sonme other action
based on the [oad I ndication. [0010] Vari ous aspects and features of
t he di scl osl{d0hr e \Geisuys adpeds iml featutdser tiedisdilésutzedrodescBRIAER further detail
DESCRI PTI ON, GF  THE DRAW NGS [0011]FIG 1 shows a wireless

comuni cati on system [O0012]FIG 2 shows a transm ssion schene for a
| oad indication. [0013]FIG 3 shows a design for obtaining reserved

resources for downlink bhroadcast and uplink access. 0141 FIG 4
shows a design for obBEIEEQE&GB&VaH NLHr ]gi fﬁ%&%ﬂﬁ#@ dat a.

[0011] FIG. 1 shows a wireless communication system.

[0012] FI1G. 2 shows a transmission scheme for a load indication.

[0013] FIG. 3 shows a design for obtaining reserved resources for downlink
broadcast and uplink access.

[0014] FIG. 4 shows a design for obtaining reserved resources for uplink data.

[0015] FIG. 5 shows a process performed by a terminal for interference mitigation.
[0016] FIG. 6 shows an apparatus for interference mitigation at the terminal.

[0017] FIG. 7 shows a process performed by a base station for interference mitigation.
[0018] FIG. 8 shows an apparatus for interference mitigation at the base station,

[0019] FIG. 9 shows a block diagram of the terminal and the base station.

DETAILED DESCRIPTION
[0020] The techniques described herein may be used for various wireless
communication systems such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other systermns. The terms “system™ and “nctwork™ are often used interchangeably, A
CDMA system may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. cdma2000 covers 18-2000, 15-95 and 15-856 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),
1IEEE 802.16 (WiMAX), IEEE 80220, Flash-OFDM®, etc. 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



[0015]FIG 5 shows a process perforned by a termnal for interference
mtigation. [0016]FIG 6 shows an apparatus for interference

m tigati oRy@boobodser mnal . [0017]FI G 7 shows a procesgrpsiohesed by
a base station for interference mtigatiéon. [0018]FIG 8 shows an

apparatus for interference mtigation at the base station. [00191FI G
9 shows a bl ock diagram of the term nal and the base station.
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cdma2000 and bhivBiaioe stiesystembedingnthiiaousresd sed, depondmg@nhghabaradxt Gnwhich
named "3rd neration Partnership Project 2" (3GPP2). [0021]FIG 1
shows a wir IS8 8 836funi cati on system 100, which may include a nunber

of base st atdmg andhRt Batio@hyWBiokid RbintriudRatidiOfoveiaBPtor Ginkadtro &G piko
shows only two base stations 110 and 112, which are also referred to

as base st at¥lbadentoned. id/oroshss diney of il ahdnasiecdymieraveon e velrlarge
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area, depending ONetnhifals BBbA%hg tdreWidbm ot 6 hbREM Tife WAMHals supported by a
femto cell may belong in a closed subscriber group (CSG). A base station for a macro
cell may be referred to as a macro base station, a base station for a pico cell may be
referred to as a pico base station, and a base station for a femto cell may be referred to
as a home Dbase station. The techniques described herein may be used for all types of
base station and all types of cell.
[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 entitics. 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



[ 0022] A base station may provide conmuni cati on coverage for a nacro
cell, a picocell, a fento cell, and/or other types of cell. A macro
cell may Wﬁdnmssbﬁil atively Iarge geographi c area (e.gpcTa&SaRs@s732
kilometers in radius) and may support cofmunication for all termnals
with service subscription in the system A pico cell may cover a

relatively small %((aogr aphic area and may support_ comuni cation for
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nobi | e st at il &hop Nisyupligk. ug%frexé@@leph%“ﬁt“a(‘%)“o Bay Bﬁéépms@ﬁsem@ﬁhpn cgvering
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termnal is a termnal causing interference to another term nal on
t he uplink. thepnligk-er f er i ng station nay be an interfering base station
or an interf flﬁf%ﬂg 5| qht@ﬁ'l:mm{eo%ééaaﬁﬁ Nchéthe 188 MRY ud@Sio 8rthébonalize the
comuni cate with base station 110 but may obseérve strong interference
from base stawhimk ttagmissionhion dase statlenshd) and 112 serihabierminall 12022n observise
uplink. For 0,
covering a hEERETIedRin Ahake R GRS I3 A RREEARE sRIALLE Rteme,
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The overhead may be prohibitive when many of the base stations do not have active

sessions.
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i ndi cation may be used to support interference mtigation with |ess
over head. wWheybesdssd ndi cation may al so be referred to agriyQadsnis7sz
information, loading information, etc. The |oad indication may convey
information used for interference mtigation, information used for
system access and communication with a base station, etc. The | oad

i ndi cation H¥#7be B aherpadt 2 Iad indifaten Mgy boussr|to suppast Haréergioe mifgation
comuni cat i QiyNaRYRcBtad NELOBRE iSdiddioR TnayCREBTHE t&atddoR e{squgieinlﬁﬁmtaﬁ&,
range in which a signal froma base statiron can be received by a
term nal , otoadingeinfaemgtion, [ ©028TK ®ad2indivetien anaye s¢ryny ohfogmation used for
transm ssi on._ S A for. -0 1 ndi I.ON.. transm ssion.
tinmeline fo&téﬁeg%mnﬁﬁgaﬁfgh%@}%g%nﬁ eilj '? &Josﬁg%inl %’f %S-glt}ﬁ? tcél%o mrcgtéﬂnownh 4
franmes. Eachaseasthtionf ctanelhelyadc oMénation prag detteoavicas (hetibdiealFumnadli @aninals

e.g., 10 mlljiseconds.(ns), and.may be partitioned into 20 slots w.th
i ces of - YPGB GIORRE OF D b B BiRer TR EHIO0 R 15,1728
nunber of swhhala spRki PEE o bastatiofickn %reﬁ@\/@{by&b’t@ﬁﬂihaigﬁwi%sa[ 0029] I'n
t he design shown in FIG 2, the load indication may be sent in a

broadcast mt¥d8he, KM &nhavese desininie tonmepsipmsdenaildier tihioapindiation t
message may ThE {RhARESSE tniife 6N heOfbvihliRk ARLC 88 tafRARE nto MRS R o
be mapped to designated tinme and frequency resoudrces. In the exanple
shown in FI &amgs. tRechbraheldzmste meays agest nayprisistesmimed oma deaticof c.g., 10

subcarriers_(@. 0., 4.7 u | €] 1.0 f.0 | .peri.ods sl ot

in each radlmgl%fg Cgsgfrlrclies. 67[‘%0%@]%# g%ﬁgerﬁllg I}Cdtlﬁgg ?%ggtgi“ﬁgll 1(1:13 CFSOHP%VO%h }9
sent on a bEeddsiasmaghamred fixad oonérfgurabRammetier ofl simdblf peslodateg., six or
channel , a gi | ot chcgnnel a preanble of a superfranme covering a
predet er m n&Y°R FHROYEFERYSon, etc. The Ioad indication may be sent in
a transni ssigmo| €. gn thedlcHER AELASH RGN MR lo8d indi RGN B3 seusBith Bi¥adcha
termnals for systemacquisition. The |oad indication nay be sent
peri odi cal | jnepsage.whbBisB\BRY titrdudehathpie (nfermagipanibhe beedeapt mepstage maade

i ndi cation j Mok d LSifer 1They l.oad
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each radio frame.
i0030] In general, the load indication may be sent on a broadcast channel, a control

channel, a traffic/data channel, a pilot channel, a preamble of a superframe covering a
predetermined time duration, etc. The load indication may be sent in a transmission
(e.g., a broadcast channel or a preamble) used by the terminals for system acquisition.
The load indication may be sent periodically (i) whenever the channel or preamble
carrying the load indication is transmitted or (ii) at a different rate.

[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:

»  Whether or not to use interference mitigation,

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

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

e Duration of interference mitigation,



VWhich interference mtigation schene to use fromanong nmultiple
interference m'ti gation schenes, Tine and/or frequency resources to

apply inte&ybegeasssym tigation, Duration of interferengerisido§idishan,
WO 2009/ 035983PCT/ U82008/ 075732 7 Perfovmance netrics for a base

station, Backhaul capability, and Owher information related to

i nt erfer ence nmitigation or cell performance. [0032] The | oad

i ndi cati on may i Peffasmpecewheitiescdpr obaspstatiens use interference nitigation
for downlink andf/o | i n tran m ssions w thin comruni cation range
of a base statlo a‘ikth%‘ﬁsﬁl?atf %f he | oad indication. The | oad

i ndi cation maye betigeinférthabion idldéd téaht€erbireiniitl AR BEll PeRBmARE.
interference mtigation, to a second value to indicate use of

i nterferencenoan} i gathkORad Efn@icatfer n@rsamﬁic@te ivhetBleD @8 Enctt @t LN intsrfdSice
serving any active users, then th oad indjcati on may i ndicate that

nei ghbor baguligafigni ferndovaiak ead/ar Halink EamEpepapehigscopminigagop snge of 4
station is g%‘re s%@ﬁ%ﬁhsmﬂtt%g th@ l&ﬁﬁﬁdlé&t@%' %e'léadsﬁﬁﬂéétﬁﬁi bé’ Set Yo &R st

then the lo i ndication y Indicate that interference mtigation is
to be used fape toemdncatamg nc@irﬁoumtat&manHWgahom,h@ab@Qed salug fogndigaiel hesrof

for ter m naln%m?erenc m11 ét{o%g gtC, tI-horn arf %OLf a ttx%ﬁlmo N3¢ seg\p xg%fﬂ}-rr Q&we

| oad i ndi cation i'cat € a par erence m
schene to usserd, ahexﬂmmdnadnindamdimmaymmaake maamghbasbmstmhhamﬂ terminals
conmuni cati on ran e Ofﬁﬁfsg‘?se st.ation transm

ti ngan%he doad . .
i ndi cation. “# 'Pl?ﬁ‘é Bt ! Fereidd meirgactio SHRY SHE BB AHS
achi eve di f ;8¢ Mfenl tRY RhS ilicatibit Bl S{deRELhIN ihlefalch@Mmitik@iont D& be used for
downl i nk, a terninal may first receive broadcast information, then

recei ve conf¥BnaisosyEIGagns withdhs fasedrien arg{os forerminghecampnimgating fith
term nal ”a}’lmghléo?ﬁoa&rs?a’ﬁ%ﬁ%.t an access request, then transmt control
i nformati on, then transmt data. Interference mtigation for
downl i nk br ¢e¥8hst Thddwdl ingikatpormayoindiceto wipleitivklad antaferenst migation egdwme
upl i nk control red as dif.feren e

OP | nt er f er enléSe fﬁ.ll' ? | Oaﬁldénagiirm¥%lgmls§%)l ?quglﬂ CO{Ihmu&Ll ;mn iangé 0% %%e
i nt er f er encetativd trgamlmng sl(ehleﬁfbﬁuhcasmdeﬁﬁ‘fermmtd&@rm mitigatioaachemes may

0 oo on g LDG) SaLe e L0 v LaL oLl erence.n (L%l SR Lot

upl i nk cont i&@minsanel st dedeivekoratbat idfOORAbA thaf REAX cIhBy] @FRINEh, hen

| oad indication froma base station and may
receive data. For the uplink, the terminal may first transmit an access request, then
transmit control information, and then transmit data. Interference mitigation for
downlink broadcast, downlink control, downlink data, uplink access, uplink control, and
uplink data may be considered as different levels of interference mitigation and may be
achieved with different interference mitigation schemes, as described below. The load
indication may indicate whether to vse interference mitigation for downlink broadcast,
downlink control, downlink data, uplink access, uplink control, and/or uplink data.
[0034] A terminal may reccive a load indication from a basc 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 basc 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 ferminal should obtain reserved resources having reduced

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



performinterference mtigation as indicated by the |oad indication.
The term nal may perfothi interference mtigation in different
manners (&y@qp00MsBsAi fferent interference mtigation sep@RNhswn75732
dependi ng on whether the base station isgserving the termnal or is a
nei ghbor base station. For exanple, a load indication froma serving
base station may indicate whether the term nal should obtain reserved
resour ces hacighpr hegpusdni mpyentlisptervdwtlfes thectormngli sbaulil gerugs tranantiepower

servi ng bas I

2009/ 035983&@%%?@%%@%%3@@6%3 feioh T8 Pofhyy \Qi“%gtr%"%?’i}h 5 froimals-
whet her t he[0886Mm néilhesihadﬂrﬂwaemunmytlndmestmfteqp@mmd)mmeeseemrrceﬁssorus/hd:h
by the neigg‘go% base]?z%tlonf 4,0 cat g vmthltstgrmn

[0035] The I GRATGTieE CuPEBton g idris Witle. PiEQGURS hureY fad iieo s isees
on which i nhﬁyflﬁr@ﬂﬁt&)rﬁﬁt1htgafe$dm’ce$$16wsdorbtﬂesl5@dch TR6urdy dldcRbh&® cover a
frequency and tinme resources n’&g be partitioned_into resource bl ocks
or tiles. ERENCFRUBET E8UY5PHL R Wc%WPSIaH phedet SHRfHESS M eptislvty TAsd
time di mans‘a@:ﬂbabl% rgsourc@aﬂ@él@ g" BeESightl Hﬁﬁ:e§| Ghe 10438n&¥RIohARAE provide
resource bl ocks may be assig I ndi Ces. oad 1 ndi cation may
provi de i ndﬂl@ws of res@gmhl@céts bnd\&ll@ loﬁqrfvmn@rrnﬂm@nfséméﬁbe upgdt | gat i on
shoul d be u S apl.o. e
t he frequen y S?%E;Héeggﬁ ﬁ{% lo%‘ n\l/ﬂi&%ﬁh to ugﬂgﬂlaﬁet {ehrgf@ec@gyé) % fift
mtigation wowed:sl oraszhtdnetotqspenterffemmn‘eammmmnas( weky as tkmt}dpemif infdahaion
etc.) to sedonth %ges and/ or .the partic

downl i nk or ‘Ut i© ?5 f 8‘?a HO+§78d (98 B CauIrees & é’éd‘he Ipﬁé'ﬁﬁlﬁf ﬂ]@# (cg,

desi gn, thedbeaithld mdiyglald apr waichithdireatRed b dkequangytdndedigdyBhe load
resources on which to use interference mtigation, and the type of

i nf or mat i on iRdicatiemmay indignte thedEgrensy e \iMSrERwIEs O tviugh wRrsanteference
priori by tRgy a%ﬁn 4Rl Be it YeInfGRRALOET §891 Aihe B ulRE Gy GRIHAbr
may indicate whether or not to use Iinterference mtigation on

pr edef i ned kn@t}uenayrzévmdhqtprr@maiésbweée@thqrdpmxalmdp inglisatignomely indicate
i ndi cation t rtal
predefined ?@é%lgfggsgoé ﬁgu % {I)l%?fehe%é 391 't1§§‘t & %eﬁ& elP %1! f&g{len% én% fime
i nt er f er encessmutesy dtor exarsddieheload QOB G May d)ad IHdvahadt ioomdicey whether or

i ndicate the t| dur over. whi c interference

t1 gat on. TPhe T HEGFHTY CHETSMON R R Vit PORBENGE! ntg:fypioe

val ue to i ndiigg@iienwemaer or not to appl y interference mtigation for
a predeterm ned tinme duration predet ermi ned nunber of radio

frames, onel®3gkrfr éﬁelowwqaéﬁn nayCmducﬁfeath%ttmq deraderyRvert waick sagpply
i ndi cation [RYFGAIRMiSSRnH ddedbibn, vtﬁé kb@d Erﬁzdaﬂ&{ &3 BorRprRRQaLEil Garld f®

duration for interference mtigation. | oad i ndication may
conprise (i )nd@ﬁrwwh@eﬁ At @pf &7 apple lmeﬁeg:a@ft oHtighioatfoord predgtpn)inesn yimef
the informa

1 gat on Suraet S (RSP IRLE PR AT, LAY SRLEREN oy it

metrics for am)tlmsdeqlgm ahd lond (mi[caaon:mlay )comfﬁ’me apaulﬁdmtxah&eo moeti ¢alteC:s spreaific
conpri se st tis i ¢cs _such nmean..and v f throu uts nd/o

ol bys ror - BebuisiPa R eRebSr g iy e R Bteop a0y SAbt e SH e
t hroughput  achfewed rmgammr@dﬁtoardﬁ (1§ AnP SF CRNInBgMatidn HekTbdiRhiSove tahRg

percentage of term ﬁael s achj evi ngj predet erm ned throughput, etc.
The per f or n&f@eh err‘u‘é‘felr teacs el abdweliRfey ot her information such as the

number  of t@@mpal %‘h@%a!’d%&@:{tibﬁ%@/coh{?% REREM SR hBs EiNELdsE QML

(e.g., intelns of tinme, bandwi dth, power, etc.) available to ne y
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
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performance of termnals currently being served, etc. The performance
metrics mayobmoMsess by termnals to determ ne whet her egrRQigodSr5732
access the base station. For exanple, if9the performance netrics

i ndi cate heavy | oading or a | ow average throughput for termnals
comuni cating wwth the base station, then a termnal may choose to
access anot Rélvingatsenigala:typipally Repornyise of taraiaisrgenihebyieg seayadnace The
Metri oS MY ksihaf: HIRE Ry bRl B WrBRHafs b Aol hELHERENU: Gt 0 access the
mtigation. For exanple, a‘termnal may 1 nvoke Interference

m tigation bésctsheionv Epagentply, oluthh petforhoncd msirse indicaty lzaselatagioon los
bel ow a | ow_ t hreshol d_an Sskip interference mtigation, otherw.se.
ac. anot her - Siciin ougn il for iR Sorp BBy BEPE LT sy h B8
base st ati omayedtivest tongece@dammtlicd basan statidre Withr leghte bading i ntter peeformgnce
term nals. The. tern nal rrua%?%et erm ne l\M%ether or not.tq respond t

the nessage™5FE REYAARSUM USF DY SHUCTTORAISIH FFRRERFE THEREPm A o e
per f or mance diBitdal Gy fid¥okk NRteBkARbANRBSLIShahi @l thAGighRiMbRAL st
al so use the perforimance netrics to set one or nore thresholds for,

i nt er f er enc&assiatigatis belowtrolovetheshelaand owytsin bipisrice mitigetien Piearse
management %%@&@?exaﬁ%ﬁe, ol t@%ﬁlﬂ’ﬂ?y L 28 lNALGAL B0 TBYi L3P bERWA¥n
ot her information use for I nterf'erence mti t1on and” system

oper ati on. Faopuesxgnpihetionhe ihpedreneedifroat inderfonmay tewmvdy aller ensimabk siagn

protocol used at. a hase station (e.aq. het her the, base statiqgn. s a
el ay stat; dnsipRtElSs ShA0 A eFalun B R R one BEtud Ry eyt A
transmt powefisnficgeredri aBed dtierfeefoanare mbtlidsn@r HiRr naighbbt basatseiioa. base
stations or termnals, etc.), capability of joint

transm ssi offPECEHRIOHSPH B BELOBRNGTeMGHISE O Bt 08T cBtRore|Bisalknigs for
term nal MaynERe&lc¥emAighOH] bNEGAiAO R0 @M@pRASR $ltakret RAlagkhent
term nal desires to access. The term nal nay determ ne whether oOr not
to access t H€s¥a¥ecSt ati on based on the | oad indication. For exanple,
if the | oadadadi cat+0. e e e ut t

term nal nmgéﬂggjci deh?cg lg%g\élg%{%h{r?g B-ggeElg"?aﬁngﬁf:{?mt}htgﬁ%%?@%enﬁm for
t hr oughput iigerédyence naitigitionuapidpystetmhomesdiohd. FoThixgmpler theghpliindidaties helyd
may be dependent on_the .data. require ts of. the term nal .and/or .
other t act oo Ppapiyinhp iSRS ERE oo B PRI e 7 Sfon i
access the base satiah), ahe hgseds ditcifd@ndédhéfiffibeneeappli i(gal, | edhsshpdRer
and/ or ot her 4’unf, or mat i on conv%ed in the | oad  indication. [0043[]A
term nal nmafPdede BICHIBE tHikaR R i BHUrAtRS B GiaHesh 85 dOraHRR'S: offc-):
and nmay 0pe"c%aﬁilitﬁoﬁlﬁﬁa@fr%ﬁﬁ%i&ﬂrﬁ&pﬁﬁﬂ with Q3¢ JrRsiRRr AN, etbOr exanpl e,

the termnal may utilize the interference mtigation schene and/or
the frequend§l48hd t4 rermiesd odr éeeclveny é9add inditatiofe flognd@ baseli stadion ohalf Bie

5006/ 0se0nsiapial 3gtas a2 Eks" TGy BRALL BerorrMfe whether or not to acqess the

i ndi cati on baesemtaiondiasgdoor thh &se isdietticon Fandxample,opdhedoal indicacmorodance

with this Igad indicatiqgn. The term nal may, determ ne ich . .
ot or £ or encat e Rbibu Ji bF Rl B XeRG BLNER Hifbiternion e
downl i nk tr atgagestiionghmiasethoona threudh@atthiagitbic.arh@rhbugiput thesshad ghlpde
base station. The | oad indication ma% infor.mth% termpal to Ski,E,)-n'

i nt er f er enc &eRRNEFTY 1t data reguireryeis phthe;tgmingl and(gr piheigianigrsat Therfgrminal
nei ghbor basgysiatde@PminEhehdiRt Bt Adtl to MBYkst R Mbabd ANHIH Bas@ft orAfRY iROMEEnce
| evel , including h|§|h power |evels that may de-sense the nei ghbor

base st ati omitigafiep sglemefapd/guetherinprgatqneenyesd iy be padiégtion.or t hose
al l ocated f i c The.:l 0 jndi .0 i t he:
. APk, P YOG dangllat nh
Ferm nal to atP P8 EHRES foy SOEH O Tl UERI R o AP B Hfion o
at the nei ghagroppmseinstcadidence Wdr thex bapliedicdtion. ther mkaeple,nthy terexpaé stay
for uplink resounces. a d na¥n.§end transm sgi on OR rant ed, resources.
ufilize” thé Interference mihigation scheme and/or the reng.lency and tifme resources

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



[0043] A terminal may receive a |oad indication fromone base station
and may send all or part of the information fromthe | oad indication
t o anot hery§aggoshadt i on. The termnal may forward | oadpiigissméihRes:
information from a nei ghbor base stationl@o a serving base station,
or vice versa. A base station may al so receive |oad indication
information from another base station via over-the-air transm ssion
or the backH¥dEl [ dotapinabmge receiyeiadnadnnylicaien frgade nﬁam@atbﬁ@rﬁtaﬂon and
| nf Or At ONfyl BRLALNLRcBARRY M 1¥1Sad MaitRHd:0Uho FHBRRN froy BBE-AS Bhich
station may c igure its contro tra anne Tucture based
on the | oad inter@irerat i mmgdnblmrwhtm@mﬂ royn &t hievoksade $1plam11 omg/or Féownlink
exanpl e, base. sta th erfe rence I gat i
not needed ransml Séoncon rmé/l 4 ‘? &ltlc?ngft anne Eelgl?botr he™q ?)matoigIll ITB 1033
i ndicati ons;rfdmffoﬁ hﬂyﬁﬁbgﬁlﬂwtebﬁse 6 tskipi intesfeienel maisetidr, ghpt, dak tdtight or

| oadi ng. Conversely, the . hase stati.on use [nterference, mtigation
For 1 1S conth SHEie (he e oL R A G o) HEIBLEY MR BRE! FRORTYHo

nei ghbor baggess ihidRishi V\%@ hoaLI8vkeBY Y C_l)o@éjée'ﬂge thd B8 9@&%5@5 AhticANoVER VI
al so use perfor mance 009/ 035983PCT/ US2008/ 075 32 11 netrics from
t he nei ghbofrctigsey gadfimgrissousies ereagt Exchoss! dlepdiedy fﬁHr}@h%Ia@@ﬁﬁ nghe load

i nterferenc Eﬂ?enE

peri odi cal | gl dﬁag%rgﬁ]ﬁ% q‘Efrogg cas ﬁmin%llﬂ gr ﬁ%‘?ﬁgﬁﬁ%ﬁﬁé :%1 at é% gdod\}\lngllt? lr%?(avy
resour ces f tradmget the lte@hhvmiadss stagora cldEssample, ﬂi)awn‘sataatna@ mequSgirfer uplink

| k
B quost s T o HREReRY Bhn SERTAERNh s FRr kRahfisy AR <PEEE KR amue, by

al so be resermadl gy gonwalit Bk aaspeeifipd ipbkec skl of l&hﬂnﬂﬂh{ﬁlttr@qt&eﬂﬂﬁg for
control information/signaling nessta?es for various pr.qocedure

syst em acceSSOUPEIdA nesd} Cgrﬁﬂ‘éeﬁi FPUFFSP SARENIAfY 1% P‘b‘ﬁelsi%‘te The
Af ter succegsliuhdiYaiRaGESSARDIKR D I@mItaRld B8 arfint@fePinb@hiti@AYioR Scheme
assi gned dedi cated downl'i nk and uplink resources for sending data on
t he downl i nwlféﬁ’dShQﬁPfl TeRUeS] YoUisIIAMIEoR dstayt ¢-9nWhely theapighbenbasy staéon has
active ter qg&gﬂﬁ at q]@a,e L hel nor
term nal s %g |;r§1rf§§quent yﬁggggéﬂsqéhh&ﬁgase s%%% ?%fﬁﬁﬂfh%:lsﬂénn ﬁggugf'nem
case, for e)aaaﬁ}re}ce infitigdton selsmeswidt # bmgérsreguekioamd ttaaselssmatiq:imgn etghathen
servesafe X rﬁq Q@ éq erlc g szp ija%cge ggebas St%’%ler{
may al so be' 'béﬁ g REa 00 har Home BATE SPRLYG A EnlF STy MEE redues
W t hin the Yérciimktiyeq@bnoyaeseurbasgridt @t iratisslon il magased ttahﬁmssmn on
downl i nk and uplink transm ssions for the base station nmay observe
hi gh int erf@Faé‘FFééeﬁ?H’l'cé%s these transmissions are sent on resources
not used by (gi4Bpr RoaemmhPhhPRSCIANL IR SadXatibR gemane 28 sitioh afd BBV send
transm ssions for these other base stations. The base station my
have sone réBervag Holplinfarnatiogdiame dke togd pegiradien dalangther bass fiation. The
broadcast i ?Jrf?ﬁdZFtrA grenﬁor&é%ﬁf%e[de fc){fﬁfh HE&MA m‘i E%%%h&?r Eﬁ@%#a‘(i@n to a
access requests, reserved In sources for
control inf mmimglhm; stamﬂ ar »smmmaesérbﬁed et;ttwm Imamkalmnrtcupd: floakd indication
resources for da A O&ﬁﬁ tag rtg ltl i nk. I es uerlg:a% arr?y be
al locat ed eXHPS '\%F‘S?m[d‘ £"H588 %If‘éfi oA A %%”a?ﬁbd‘r At'i ons
may avoi d u$koag) t heﬂsBas‘eesﬁeﬁm{exdlyhesWﬁ@l&ﬁcatiﬂﬁ\t\i&vﬁﬁatlohffrc&ﬂl&thbxaI%e stations
station has.few.or no actiﬁae Lerm nal s, then. reservi ng)] %/n k and
by

upl i nk resodft (& SPELIFca 56514198 THAYS EOTHIEHTS B CARY inghannel

i nefficient sus@ueflbdbie oAVl 18Rl Sdi@REOYEBEmatAC bR théChARCHatTRY. Do
nore severe when there are other nearby base stations, each with few

or no acti véxarenled tha baseration avayndpcide dbdtviigrpraacsumisiaationnismop peededs &y its
'“”eque”“ég.%ltaﬁﬁattré?ﬁé%hé%@fs' ?inqogl%drﬁﬂ cé{&)%?'fﬁonthe%él bR ARE: stations

stations I'n one desi ication from a )ase station
may i ndi cat endidagst Hnght ar trer Fadiap. sﬁowe@isepertherbastbamtlsn rampiusg ifterference

communi cat | (r)rﬂuél\é'.tliog for 1?3 con\s.roi ancfi}réfﬁc channe % {hg‘qgadngdicgtlons P& ne1gﬂbor

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



WO 2009/ 035983PCT/ US2008/ 075732 12 interference from other stations
and may be used by the recipient station to achieve good perfornmance.
Boot st r appi@Goosmsodre perforned for downlink broadcast, pdengioosiosrs2
control, downlink data, uplink access, uplink control, and/or uplink
data [0048] A term nal may go through a series of steps in order to
communicate with a base station, These steps may include receiving

t he broadca®etichf BrrathconcRbbh Pre Bladenss fey iﬁ@ﬁl}e%énﬂﬁlﬁ}jﬂ%rﬁnécé%gmg
request to {R&rPAREndidtibR%hcR¥ghangi ng control information with the
base station for system access and resource assignnment, and

exchangi ng M8l wi t*h hase Heism gpant ipsriodieallys diagsreid bresdngstc égformation on

Boot st r appi . b f S t e
donn i nic_ andr e EaB A QR R 0k Ris TS BLAR T fesb BT D gome
br oadcast maplitkercpantaarmed be freseoved dankdrminatse®osend escas ecques ety etk dase

sendi ng broadcast i nformation., A base station fore endi

br oadcast . | ARGTHESTBR P WBIGER $4REFEPECELEn AR oo dBRRICR iR TReDiK aad
and causi ngupiRfietdr@iobRESreR BeicdlRntrHameorEhasl/Q8selinYBOEMRE far various
termnal desires to receive broadcast information, a nechani sm nay be

used as a bBWESIFHPOT BYSER AFVE, HSARICE ARIgEvBliREcrerae rmigatings gle. After
station to %cb&ﬂlé%%#%ﬂ%??ﬁﬁE@ﬁ&ﬁﬁ?ﬁ tén'ﬂl)r@[ ke 'ﬁssigé'nefi fdedicated Qwrﬂink

[ 0050] Boot strappi n access nmmy be perforne no uplin
resour ces ared wEmisreseurcesofor smduigrigtaandhsdowndighesd spling. a base stati on.

The base st gty or i odi t it bro ! i ) i Qn...0n
reserved domq4?ﬂkn%g%§ P {gggll.l 8’%’ {h é$cn§c%§@ﬁg§9¥cet§%?@%l§ £ %@&géig%ygg\{s}%h e
i nf or mat i onbawedctaidy. destheendre tanciess nmdyanfragent atdeamnthe Aase sthiden. S This

may be used as . a pootstrap to reli i.nk.re our%es for
[

rve upli t he
o mi mal ¢ oT88AH i cétec B EXPBR{God 19 oF RsUBA LS EDRF PR, ton A servs a

[ 0051] Boot s fdn@p RicN Gin@fhasl @ drdikasadishiion! i THe @0 6fafbn HRY 400 REltAEIRERr
if no resources are reserved for sending control information on the

downl i nk an8thgphemkbase stagiers snddrymaybeyiindbayicsity paynager pase setensy In
transm t broadcastim B5ORITRE n@NipARk HESRTNRMHs Fovk 'bﬁgé_s'iaﬁi%ﬁ %a?%ser@@giﬁﬂ

terminal nmay send an access request on reserved uplink resources.
mechani sm mayerfengs adleas thesh ronsstiysiqms tape sens emvigsaionsn Inoh ksesinely afsket hise
resources foqr..sendin rol..inf iLon on. t:h LN upl.i nk.
Boot st anpi RS Bretd o P egireR sl Bher R RR i, RRIRSL Bhef B W
t oget her or Taepadeataioy . mayllb2pmBoatksicd apphniigk ckowtesrtb ipekodicdlyupdnkink
data may be d if no resources e}%e reserved f.or sendi ng data

erfor.mf=
on the. downPRRRCSHETTBRToN SOTE EEEEY RNy FesRUaS [0 1EpefYs BifcTripaiisss, Some

peri odi cal | yesbfad s hlidk SRAAGHSE résbfi@BHE icBMtrdd AnfoRBLIMEShdA@Wale Hserved
resources, a termnal may send an access request on reserved uplink

resour ces, &dfnkikeandauplink regopises B dlatan el heaierRrvRal davayink Reh ARk Cemes|
| nf or mat i On nf) Ve GRBENE ARMALINE (A 1EhskiBlatidlk _aﬁgﬁggﬁ&ﬁ%asﬁﬂ%\?/%@ﬁ&%%id

may be used aS a bootstrap to'reserve downlin d upli
2009/ 035983 Pging B30 8+ 0728 8ul@®s. However, if the base station has few or no active

terminals, then reserving downlink and uplink resources specifically for the base station
may represent inefficient use of the available resources. The inefficiency may be more
severe when there are other nearby base stations, each with few or no active terminals
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



resources for sending data on the downlink and uplink. Bootstrapping
for downlink and uplink data may be performed together or separately.
[ 0053] FI Gw@2@beysssza desi gn of boot strappi ng for downl pakubicegeeast
and uplink access. Term nal 120 nay receiZe a load indication from
base station 110 (step 1). Termnal 120 nay determine fromthe | oad

i ndi cation that broadcast information is not being transmtted g%

base st at i oHterigengadionh athepsigtiansrag Mey Redslby dic GORITRT HRUIMY aprbicye
(step 2). Tesdd fabormkdfe %ogﬁ% de hey %?&M&@fdﬂd%@nﬁﬂéﬁoé&c@éﬂ @bl
(step 3). Since base station fo may have any reserved resources
for uplink ewntolslowntigy dﬁtmspln]l‘mscmyupé@hdwwlwd ¢ bplinkslatar equest to

nei ghbor ati,o

1707 step 4V RE: grbap 2k RERISER ASFRELAH Bl ) B aialy 9
resources f baiseuphom kT]mel*stepﬁ maynatlobie rmpiving tighelireadehsn @dortmative rfrmmh&: bds20
fromthe broadcast j.nformation se base stati n 112. Base
Stat] on® 1125 RAG PEri B e aBatel 1 POt CHPGRTE R A bR on
Base stati oithkRe DRY shEOH fa %ve&ﬁla@ees\glaad eulRacishdtient, Andl Bk ManEib@ g6ta
station 110 that term nal desires to_associate wi th base statl on
110 (step 5)ithghhass staiqnam @&Ignff#erysqué?@ﬁcaowtﬁ%appmawhe petipedfar gy, of
to zero or I ce RL, which may be
reserved forﬁlegﬁmsqgﬁé %vggoggg@%ng}?rg%%rgﬁgﬁén 110 (step 6). Base
station 112[0049] al Swolstranmug ©f dewminka broadeasty mayt ke perfined 29 jnot ¢ownlink
reduce tran oyer I el (
resource Rz%gbvé{c Shé,%[g msgﬁrcg f%rs%ggégb Oa%EaS? rlfgﬁ\g(\azlta@%egzsb?s yagg{ée%(a gttlg &8n
110 (step 7);endR@shmﬂdres IRformB’[Gerﬁl tmlyr heﬁm«bwm@nmg' dovwnlbk iesmincdsmd
stations 110 and .112 or nmay % aI ed by\ggee st tlon éjlz to base
station 110“HRetBl %fe“‘[‘fotﬁg’%] ¥ ‘Eétflﬁl%ﬁ i Lo vi: X2 arE‘E%P?} PHE PE¥ERGe
from base sbati&st ﬂli&'ﬂ'@ﬁ@h rmMc&ﬁmambm@ﬁe@@géd AN QbEBEAPOIR QR EONd i link
resource Rl (step . Terninal 120 nmay receive the broadcast

i nf or mati on feéﬁ‘éfc%ﬁbf%ihﬁ bagsstatien i @@%M%Qm@ﬁa@%@f%@ﬁw 9).
Term nal 12¢ygxgy t %Bts&%gﬂn@a?f ﬁﬁi‘ﬁﬁ%@ce"s@ﬂﬁ?%& p%rﬁﬁh '11% ﬁ;ﬁm%s%ﬁm&a&o

base station 11 éstep 1 Resources Rl and may Known a priori

by term nal rs20ed orﬁmﬂirtgeacswgnwlueﬂs to lraes mtml Tilzé)aaerstattlherrbwe}d@fh@ﬂly
i nformati Onkraé)glglsl? l)aclc%tl isﬂbagwg Eré@gi%h I tg)u c%f R%)r}n%rial %1%3 1\re
for downlin roadcas dUpISTAK faccess. 5 ot s tra

be perf or mechd oakchse nnﬂmrmnen and ay desxang h@:,essttheb&s stauomt Aomeohaqma’tay

in step 4 sipply.re uest interference mtigation on the downlink
and or upl § Bk S5O GRRTo R TG A o AT (RS secess
triggers mayequkstid®ihc Be sogiohr at the same tinme. The nessage in step 5
may or nay not include speC|f| c inf 0| mation for termnal 120. The

design in FIWS1E sHinpistaakng of doweknk i xpbiok esegz e haspatremed 35 39

14 reducti OReh@ckl hileG@deBydd ol sERTRN 66ntrol MBFhSIRELHE dowdBihk ARd THYnk
al so be achieved via other neans, e.g., spatial coordination bet ween

base stati omspactigeland AL baseanfdfion mayr pérfedioslls Agnami brogdcagt 0@ETinkHo 08
design Shov‘@es@xr\'fe(li: Idg{mﬁnk R@guefcess:[ %d % Qerljnjnpal %‘} L5l q}l Qgéessl?e%uest on reserved

uplink resources. A mechanism may be used as a bootstrap to reserve downlink and
uplink resources for sending control information on the downlink and uplink.
Bootstrapping for downlink and uplink control may be performed together or separately.
[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 mformation 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



comuni cat e vi a nei ghbor base station 112 to start transm ssion of
broadcast information and to reserve resources for downlink broadcast
and upl i nkygegRmssesPBoot strappi ng for downlink broadcashpcardddphisHs
access may al so be perforned in other maphers. |In another design,
term nal 120 may send the association request directly to base

station 110 on predefined uplink resource or on different uplink
resources. Mioyeesdessoadhgatasudhe dosvrdiak enéppl@kn Soomtrppring for dewelsn and

Wth Col lisi, I(gg&@d d to send the

associ ation E‘eque%ﬂ%pﬁﬁ% gg%tgérl?és& ﬁglﬁ?rray be used by ot her
term nal s. [Q]ISBB] FIRBG. 4 shivoss dasigiest gunt@tfappmgnfmdcapﬂmh@rdddmbu;iﬂd Hink
data. Term nal ata .to sen he u sen
osour co edirasy o nRL A2t FarisfeyS o TPRE el sl bt s T TR
recei ve theTe@sigariQe nigqleesiniThm tHe [basparaton Meybréaekt tnfbMtisHlid not
capability request to term nal 120 l(hste Base station 110 may

al so send aYFBYUEESTHER e PatcHiwghES pnd d?l?tn]?‘&tﬁli@l’l ‘ﬁ@eF‘é"rdrrfq{a@@”r}ka

nei ghbor celbfo%déa@t (RAYESTerhhies @26 ﬁlﬁ?\ié'@tﬁestotagso'&ﬁélw& Eda@stau&{ ms(@%eg 3).

power (e.g., to zero or a low level) on uplink resource

Each i nt er f SHicagazestational0 may nplthye eny tegerwcmscrnr@esmmqhnbnoxuml,u tntknmal
R3 f

Gt ati on 110, BRESARI RS rloB L o G bRLIREE A EAN Rl SRS

request fromithdsec stadd 010 &1@ @stré@glﬂ)or dasgk statyonal ILomue beteviesavedechling

interference r t fro hbagr. \base station 1 (step .4

Tor m nal - 198 RSB R TEL Raisr « Fa AR HRn b SB0I 120 Gy fhe
can use on uﬂiauéalsnhmuﬂicﬁﬁseﬁ&ymmﬁtﬁfn tig. conply with the reduce
interfer ence request (if any %]%ifrom nei ghbor base station 112 (step

5). Terni nal%%$3b m%‘f‘S? RleHOL d hel maRYpEsRRive disc PSP dRtion; 1egtest dopnisamiirhd?®n
110 to conveysd dtsidn BRSHA seﬁé@q{?éskégtewla( Bl WRcikbhul (HNBRAAWREe H86nS118Mhat
pilot may be a pilot sent” at the maxi mumtransmt power |evel that

t er m nal 12031‘@31&1 bk desivessl dspriciateydhbese srgionBa9dstep At i Bere Stagiondy? may

o part of GRITak FESETier R PE Zhdol KRR Ty85 LANMRETI FRSHT 1.

transmt cap@inhl inty befrefeeredi foaow@ihkaboeddasti fioe dader garidnhE Op@weré). Base

conpr SPnS' SRt T BTG PSSO fo SRR KAl 1 Bhes Hapm) pover
Terninal 12@ gy seddr dadw leR)tdheudngi (DN destitlct R, KASAUISEDE R:sBREE for
station 110 (step 8).. WO 2009/ 035983PCT/ US2008/ 075732 15 [ 0060] FI GS.
3 and 4 showle%aq&%f@héa%fﬁ%atlslpr(étﬁbﬁhg Regourersvibl pitk RBrivardeakhgwn a
UL ok Sone PRy A aa P08 o el el A i
messages bestwben! iepsiendl 120, base station 110, and possi bly

Re oot oS 2 RS AL AL SELEE 90 kgL oL N b e g
stations 11@erainbtoa®aqtnmforMBt1¢rr ngg.’emdn}byeqoe&omb(a;temaneﬁtesnmaalomo may
mmy convey  SBERFAIG OB R OLBHP 5" GPAIhFEHF SaEHEm EGRTEr GHEbOTS
request ed, (ThEnip4lilQ0intay thdn sefi®ar £YURTEqueithvn vglifiletebQnceat2 fohRse Qa0
etc. Each termnal nmay reduce its transmt power as indicated by the

reduce i nt eff¥r BHc RBYGESRS e B vy bs ﬂ‘B‘PﬁV’héﬂﬁf%bPY fraemakd 2 popey be

The i nterf eg; Hﬂ@di@t&ﬂnﬂﬁél'l@ﬁhdtﬂeE%o@ticaﬂhﬁﬁﬁ‘m&t‘iﬂﬁs be short-term and nmay
be achi eved by sending reduce interference requests to potentially

i nterferingl@8bhi ndlls. § phavesi egm@ﬁcwlgrsoflm@@zpmg fmslowakinigbropdpastomd
interferencg IW %@Es‘ OFpy, aook&ﬁ%pélt&gbﬁgt AIQ F?oﬁnéﬁa c %E?%rla%'ergayl?

i ndi cat e whe ermnals 1n or nelg rm nal
shoul d r edue:earmmenlne dss@uivgion requosien stef-d rmagxsanndy egquedt inttrderbrmadhitigation on

I ndi cation % ciown 1(nal§ an(!.l/grh{[lpl%( nl%elég)wnllmlg an& 9nkt 1?1 erflgrengehl?q%{ga Igr{ ng%gllss

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



[0063] A terminal may receive |load indications fromone or nore
nei ghbor base stations and may adjust its transmt power accordingly.

The term Rab 2483962 high transmt power when the | oadpih@iksg@ihBns
fromthe nei ghbor base stations indicatel4ight or no |oading. The

termnal may use |lower transmt power when the | oad indication from
any nei ghbor base station indicates heavy | oading. [0064] FIG 5 shows
a desi gn of '¥ugiwBcEsRItERAS HEFeERted MBS Tacice Mitgaionf §ry plip defashisnykevia

mtigation. ,ihe fapd 51.1%1 St 86 8intBorf LbRRM Il Gatiban 114 Al & 19288 or
station (block 512). e termnal may determ ne whether to perform
i nt er f er encéerminalsgldianth IZ%sed on the | oad indication fromthe base

station (bl 14),. e, term VePerf o i fergng 1L gati,gn
in accor dani@g\;{ft h)hf1 ht-égl c({)‘aiesl1 nlrr%]g)l cna??oiﬁ%i' fidpirpgc%}étgnrnb?l?h%n%l gc‘é—%,hﬁf‘ 128
i ndi cati on ¢hhookichkit6yia hagAD} | basongatdesilgh ©f siatockssnbdsbnand rdéicast

the term nal determ ne whether to pobtain.reserved respurces

havi ng redu&‘gg‘&‘%laﬁ‘f”érq‘@r@né‘éseﬁ’ﬁs@ao%ﬁeﬁ ?f’é 1?%"5{&1 n Oﬁgﬁa?toﬁ[? ‘F‘Hgﬁ( access.
reserved r esQufeAHEBM:r §OMMIkSLodoae hﬁd‘n@lﬁnﬁ%@é&@ﬁﬁy f186 LS FAREHMEd in other
broadcast information, WD 2009/ 035983PCT/ US2008/ 075732 16 upl i nk

resources f &rNEERdithgoscs desan dejoiaal 120 5| etk theastpgiagies rqayest depdintg
control i nf graBdi:an. 1 14 (RS Peh e OBtk LA
i nformati on?8 %g&m%?nkﬂggs%?ifg%?;ﬁgr sééﬁgﬁqrﬁég%dgtg?f%n_ /Jr pgg Simrll Ce? 8
resour ces f eecesendieng siwhazs Thuier dierdendulply Aengsh AVithe Soligont dvaidance
nei ghbor ba t,at t o _obt ai r [ es C Q.

Shown tn P ESPHCARRal o AR Reld e aSBERIRE PESEPY B Bxfirees Py
be achi eved by ugedityetine kqginbnais. base station, which may reduce its
transmt po nd/ qQr. gsk terminals.to reduce_.thejr transmt. r on
the. T eser vouTIS8Eoutts 4 S8 PFICt o e SBGS Gt Bl Seik st g mey
516, the tenwd@ta EPRYent@methY @plifle aldrdy sl £ adsb@de kB3t a0 MRJOMIRN 110
base station and may determ ne whether to reduce its transmt power,

to request {890 Pedise sBlomtilopay ot aHSIFOYIEAcIUSH 41g: iPapPeERtH Hayreend
other actiop hased cﬂJlAbfrlria%gl-eEQéégtd t_@ﬁjﬁiﬁ?mtlbg Mty MBAE sQ8SH MRAhaPASEsend =

station. The termn etermne v ether to re(_:Iuce Its transmt
power to a pededetderfirensd rhquest toontetforeg tdymnaly iomeighbot odld t netivesit thess
fromthe neighbo ati.on. .JTh rm nal i r e.lts
transm t polanines Bagted i Bl PPub e e sl bl p oM Rl iSpoprs
nei ghbor ba®é (ste@B). Obachintéiférjngnernina disgeeduces itk transiil poweowe nplidk edv@rce

o0 | i cagi on LI caL 63 LoDt ok R, Load) pge L9007 Tneerm nal ey
[0059] Terminal 120 may receive the transmit capability request from base station
110 (step 2) and may also receive a reduce interference request from neighbor base
station 112 (step 4). Terminal 120 may determine the maximum transmit power level
that it can use on uplink resource R3 in order to comply with the reduce interference
request (if any) from neighbor 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). Termunal 120 may send data on the

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



anmong nultiple interference mtigation schenes based on the | oad
i ndication. The termnal may al so determ ne the duration of

i nterfererasdbbisgati on or the resources sel ected for pofesfesesne
mtigation based on the | oad indication.15The term nal may al so

det erm ne whet her to access the base station based on the | oad
i ndication. The term nal X al so obtain at, | east
fs

f
metric for [H60lhasElGS-at pish* shoymtvpdesigngrt |W6FS€5ER$?%P?§E‘W§{£§ gcaﬁ%e
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actions baséevminktdsts manalse heipedetinsd by QOBBERECsceshboiscen Beminghl 4k
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nodul e 614 {id6tiet eifmhtee:laaigetshem o Fp@r 4,ahenrddnte iftefeednce requbsty dbimobase
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0o per for m RRESEA40 Bk 6PRY tarieBied B BaRer et rn T naaPgal «fd 222
i ndi cation pdpdtita@gt seeHdidiantedadndendiest maneconvOP §RLHicGplidk SEROWEe for
design of a grocess 700 1_Ferfor med béda base station for interference

mi ti gat i on. Vhishpedieed infarfesmormy reaetsEnihh @rigHBt ke raqpesstes dwaton of the

mtigation feﬁu@sl?mté CEQ(Iihetef'l‘Hﬁlalt &Qy“?éﬁhééité)ﬁa?ns%tt &%r%@@ﬁﬂf&ﬂtéﬁw 91@ re@fege
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i ndi cation | catin terf.erence. mtlgatlo a
for the basIUPEET oh SRSt o TG RaR Bl g loRh el AP B bSe
with term nahﬁomnaﬁmdma&rdzmme&mmaug igatelp@Bor defls @ﬂmbigﬁa&lt@maﬁuis)asaould

i ndi cated by the load indication (block 716). [0070]1n one des
the base st Bdrethgiayrepariépavee htreraple ef@%éa@dr%%wdﬂdwes ligh? of no

interfer encroaaﬁ;gnahtﬂ?m@ H@él?bo?%ﬂﬁls%ﬁ BSeritk L1136 S3hAs t{pf’h%ebase station,

stations. If a decision i§ nade to see€ feduction in interf erence,
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termnal s CONUNLERUAICILED L8 "HhONROL NIESA hPShR RELEE, be

their transm t fO resources nsm SS
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[0063] A terminal may receive load indications from one or more neighbor base
stations and may adjust its transmit power accordingly. The terminal may use high
transmit power when the load indications from the neighbor base stations indicate light
or no loading. The terminal may use lower transmit power when the load indication
from any neighbor base station indicates heavy loading.
[0064] FIG. 5 shows a design of a process 500 performed by a terminal for
interference mitigation, The terminal may receive a load indication from a base station
(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,



term nals conmuni cating with the base station to request for reserved
resources having reduced interference. The reserved resources nay
conpri se apomdob/adsogzesour ces for sendi ng broadcast i nfopowausmosesmzi Nk
resources for sending access request, dolnlink resources for sending
control information, uplink resources for sending control

i nformation, downli nk r esour (;es for sendin ta, and/or A
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havi ng reduced i ntérference and may use the reserved resources for
comuni cat i eandinigt ¢eta andromiuplink pOOFeY Thiesddng dtat ilba tauRing eae sengh 4
i nterferenc a f C

mt gati on DSRee S HHBEE Sl AT ARAR SRR B P v in
i ndi cati on FHG. cbnvléqdutd:ﬂelmfﬁrfee@tcecbm tht ecfeeveeneeourtdsi may ibomcbichaheiat the
be used by ter n thlncrmunlctio~ran t he, bas tati

The base 2t BEDRT e HrLgt uRgr AL False FGRPRE Bt dRUP0 Mo RUEp R
duration ovesdubheih trbikef foaree b6 thelfedei@dtrésatirckss appl i cabl e and/ or
resources for which interference m tSO%étl on i s _applicable. The tﬁ%ioe

station may[#68b déde arafharelesign pefrk BEr ¥y haferin My Feqebe

base stati ofy,jaRfoBbnd %nﬁ’elélﬁb%r 3hsd §@60n ORE RS AQETRAC VhEBES k& rdddcd hE
| oad i ndication. The base Station may al so sénd other information

and/ or di r ebensmst pAvreal t9 reqiepder tsenressipEeT ctanomission.pr it perfayadsome other

I ndi cati on. &t%?l%%l;&il o% th§ @%‘P‘A&cé‘tm @hcoxfn o BRRA'S E\Uﬁ %@g éJrQl'inal may

interferencé mtig ar at us I nc es am)

determ ne vvkjet'eﬂmane whbtherfte rrmhlce 1tmransgmt poover tcsa apptteimaddlefa or lower based
transm ssi ons w t nco |on eof a base statio
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i ndi cati ng ‘M@ﬁﬁrﬂlﬁbowm ﬁTthel’IQa'liCﬁldEHaﬁd)rg@idl&tbsl Ifca@p Mdddaibhtethe afdébhBor base
nodul e 816 to comrunpi cate with term nal séﬁvj\nth i nt rferen

mi ti gation, SPHORELIDEAbIEuEHES HasTHdIsr dath O%dhlé ey lp%a@*&';a{l%ﬁr no
100741The ng,Hjn s in FIGS. 6 and 8 nmay conprise processors,

el ectroni cs devices, hardware devices, electronics conponents,

| ogi cal cir¢Q06Fk, rRbmderimaenl r@nfcdetermrneawym@&mnmwmn@méqhé@f: to use from

[0075] FI G ?m%%%‘?@hﬁal? LGk gﬁc%%ﬁ@g%n &rdfRL %Qqeﬁf bﬁl%eloﬁ %d'l(%g ré‘ultoli]he

and term na hi's “desi ase s atron I'S equi

ant ennas 934amirtai magmlﬁﬁd&termmtlteedumtrmal ofhﬁ&rﬁe&ne&qmltmaedn w tﬂke Rsources

ant ennas 95%{: ectec{ RF %ter?e?gnrce mi gearn%n asegeopl%ealloacir in:cllicgtri]éjn. I%‘h>e:lfc':rminai may also
determine whether to access the base station based on the load indication. The terminal
may also obtain at least one performance metric for the base station from the load
indication and may send the at least one performance metric to a neighbor base station.
The terminal may also obtain other information and/or perform other actions based on
the load indication.
[0068] FIG. 6 shows a design of an apparatus 600 for interference mitigation.
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



100761At base station 110, a transmit processor 920 nmay recei ve data
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control |l er/ processor 990 t he upl i nk, ermnal 120, data
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detected by a M MO detector 936, and processed by a recejve processor

938 to obt ait72he ddedasmuatioonniorelschabimefsetre it g ion sehsngfjom among
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operation at base station 11 term nal 120, respéctively.
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process 700 F e I
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130 via the backhaul. [0080] Those of skill in the art

under st and triadatipmf or mat i on and signal s may be repr esent ed usi ng any

of ‘a variet yyph di fefer qnty JRCHNLG 0P % AN o &S OIS SnteFHen & AR)aion,

Apparatus 800 includes a module 812 to determine whether interference mitigation 1s

applicable for transmissions within communication range of a base station, a module



[ 0081] Those of skill would further appreciate that the various
illustrative | ogical blocks, nodules, circuits, and al gorithm steps
descri bed WQ 2608198831 on Wi th the discl osure herein nmay Pog/tusapiersest ed
as el ectronic hardware, computer softwaré® or conbinations of both.
To clearly illustrate this interchangeabili ty of hardware and
software, v u | ] e co nen CII‘

and steps hg%?oogeenrq dfééél:rl Cayo%ﬂ)rbc(j/%%g 21?% Eere{n@? F?EH%E? iof ig, PP lcable
functional i tayd aWhetlliers ISumhcdmimgiitaoatith YCmﬁlalsrTMtﬁniﬁﬂ:Heﬂm&S ntiagahear &
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i npl enent t ipgy74\0 20 NSRRI ZBFEK. @%ﬁ@@%@7&’)ﬁﬁb@s@ﬁog&%§&§ idReonics devices,
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departure f'E:&Htht%r&ﬁ%@& of the present disclosure. [0082] The vari ous
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m cropr oces sonlnls dorealbtermbrats. mTcansrprtqrre@s&w §2D a0 Ajsol nenten@nbmdchstamd
DSP cor e, er. s i guration. st.e of a

mot hod o aPQRRY RbiioR 8 O il ARt R G TG areauest,
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CD-ROM or any other formof storage nmedi um known in the art
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di screte coaqnpm@nﬁﬁerg mdoupesVert) eerfunalt sarh$le Sddahito0ibeai® b doWTiknk signal. T
exenpl ary dg functlons de crlbe? r be inplenented in

har dwar e, mgnla SRR P “650”3%? BAY Phipispttadsvia T antennas
i npl enent edgg@tﬁﬁhgmgzﬁgregﬂa@mfewct| ons may be stored on or
transmtted over as one or nore instructions or code on a

conput er - r 4Bl e e deripival dhpBtastennisadfep| throngll Pa2ri mest trgeive st downlink
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that facilitates trans er of a conputer progra rom one
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received symbols IMO 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



21 magnetic disk storage or other magnetic storage devices, or any

ot her nmediumthat can be used to carry or store desired program code
nmeans i n twe 2606i08398f | nstructions or data structures amdTiisamsieamzbe
accessed by a general - purpose or special IDurpose conputer, or a
general - pur pose or speci al - pur pose processor. Also, any connecti on is

properly terme eadabl di_u 0 xanmpl.e

sof tware isfF %ﬂgﬁ{ @; ont at\/\esb”g(l % ag@p{pg,t © (ﬁe © h]'zﬁff;'adrC g control
sour ce usi nénfamemax icad ccﬁﬂbllﬁ/paédcb@t%mtl c cable, tw sted pa| r,

digital sub er line (DS or vvlr ss t chnol ogi es such as
infrared, i‘ﬁﬁgP rdi“‘ ﬁi ’vét teprpiaa ?rﬁl“ é‘&ﬁlb@m? PP rang senigol
cable, tw st@empaioh (e@SLacc@sfs bRl e%§o&e&féhn1‘éh&9;t eRs RGN r&%eétnfmrc?]r £8n
radi o, and mcrowave are included in the definition of medi um sk

and disc, asonidlgr/presassar, 990 rﬁ@aydzfe@oeﬁ@q"ﬂgéma iy Epyessar 86y pregoged by a
optical disg: ks i r

di sc where diXslg{glqubtsIﬁ g? Fé;ﬁr@g%pg §Iﬁ gb\ﬁ%lgoﬁéé ?ggﬁighﬁ%ﬂﬁg ﬂ%b%@sﬂr’
reproduce dandtrapmitsll ﬂlayamltnhs %bahlsmgmﬁﬁm mabhseresatioh lﬂmehah)piim signals
shoul d al so:he inc n scope. of..co ter-rea

00851 The. g0 SIS0 Rt e Rud 30T hid B fRediiie b3
enabl e any gdeecenbgkiMired dbf&cﬂoh%@l’ahdfpﬂacmk@b?ﬁ rbt&ﬁxetﬂi@ce@éo‘@GB@W&ﬁam
Various nodificati ans t e di sclosure will be readily apparent to

those ski || 8t 42k A &oufpq! infompption frapsanited & tsrnifelii3Pes defi ned herein

may be appl j@gof o Q:foh%uaf%ﬂoe&sls&amwahmm S RALL ADof rABnt A SRk dtich
or scope of the disclosure. Thus, the discloSure is not intended to

be limted #&0 ﬁwbte@mﬁbl?é)sr%@n@ptﬂelyl drrtiglerdmodsesgr R4 @i asbutatips 11 nag
accorded th R | B

features di %é:l g;%\n' %Sdﬁﬂlg?ﬁpﬁf)ﬁéﬁ q@\l&ﬂiﬂ % %g\l fogé’és(?ss??%{‘e%ﬁ[ﬁﬂ%
DEFI NI NG THEesc dr ARt ¢oGMNB: 990 at 1em1A1aﬂréT2010nhyf iarplashane loe gigect
conmuni cat i gn . recej | oad | cati,on in ) .
frame pr earrBTdCGsfsr or91 5‘ Eg%‘eg satngjf) ﬂ% é’ﬁ?feésﬁét &f kﬁ feﬁlﬁ"l%}%tcﬁé‘?&’% herein.
per f or m i nt fdherien ©g2 mhd i%atm@nst&asmh il pia)gralnoa@tids Tei Bakisefliohramdnbe
base station. od of erein the determning

whet her 1o BBl 0 REBFREF Ench STHEEH BRE i AOTeGUBLerTuedy I HPRGRISSons

whet her to ghtiR ddwhBSRLNES: SARRUAE ﬁﬁy faee{gmeéﬁ&@mqlel q@ﬁe%ﬁfe@rtéﬂﬁx?alq
based on the | oad 10i ndi cation. he met hod of claim?2, fu her
i ncl udi ng: communication (Comm) unit 946 may suppon communication with other base statxons

and system controller 130 via the backhaul.

[0080] 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.

[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



sending a nessage to a nei ghbor base station to obtain the reserved
resources, wherein reduced interference on the reserved resources is
achi eved W@ 2049833983 ghbor base stati on. 4. The n@PChA$2@BHATIERI M
2, wherein the reserved resources includélat | east one of downlink
resources for sending broadcast information, uplink resources for

sendi ng accgss. .t equest. wnl ink .resources for sendjng control
I nf or mat i ontagsucf)1 ?cﬂﬁr}égg%%r ced Forseht Fné’r ce(%ﬁlf ] lcPlﬁif g’lrpprg?a‘}n%’, but such
downl i nk r esmaplesesafi@r detidtisnodldt et bandtcpbicn s rceginy 6 eispdraite Siorditrg
dat a. 5. Thg met hod of claim1, wherein the receiving the | oad

i ndi cation PHPEQHEE PFEEidclfgu ehe | oad i ndication froma nei ghbor

base stationgosand wWher®ekibud NRsERNRNBEBAINGoMIEHBB e, AnB LG Mescribed in
interference mtigation includes determ ning whether to reduce

transmt pow@negiion with bgdisslosyrs herebsp beignphmanicd:qs perfaieive i ogeneral-
based on th Ipdigat i amt | Skat Lon.

nmet hod of ¢ glilp%&gl?ﬂo g(%gi rﬁi tﬁggl g%[l rﬁ%eﬁ&?)hgﬁ%? ﬁgﬁﬁ%%ll%gﬁg{aﬁcﬁ Ptée s%dt
power i ncl udisnid@tHENi nficld petthmnble gatecduy FPG AN sndthepprograntnmbie logic

predetermned .l evel or |aower based on the,load ndication fromthe
el ghbor | bals &t P PBRe 589 dnd e Rodas drdri bROMER, hEPborkErLar gy
reduci ng tr aombinhtignoihercof fedigned 1o drfbimdl itafuinOionks idbeidbe SelRBAVA general-
| oadi ng at the neighbor base station; ang . not. reduci ng
transmt poRBPORS PIPFRESr Sy UCRdPICHPFSRSSPh dP LRt bsalierygive. dhe Mecssediavde

at the nei ghhptoRdsonal fob@Bor, &ntB1dineidBEadiIasc 60§k MehchBec 2Ry pmeB&s&f
clainms 1 to 7, further 1ncluding: determ ning an interference

m tigation SEbake bedmplsmenied s apaminsionof prapytingaerissse pee awpmbigationoef

schemes basgd pyp the %0?19011.05%13&%& og. plul%ﬁty of microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such configuration.
[0083] The steps of a method or algorithm described in connection with the
disclosure herein may be embodied directly in hardware, in a software module executed
by a processor, or in a combination of the two. A software module may reside in
RAM memory, flash memory, ROM memory, EPROM memory, EEPROM memory,
registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known in the art. An exemplary storage medium is coupled to the processor such that
the processor can read information from, and write information to, the storage medium.
In the alternative, the storage medium may be integral to the processor. The processor
and the storage medium may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the storage medium may reside as
discrete components in a user terminal.
[0084] 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
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 compriss RAM, ROM, EEPROM, CD-ROM or other optical disk storage,



9. The nmethod according to any one of clainms 1 to 8, further
including: determ ning duration of interference mtigation or
resour ces WeReWAY8Y or interference mtigation based @GT{UIR00BOERE2
i ndi cation. 510. The net hod according to hy one of clainms 1 to 9,
further including: determ ning whether to access the base station

based on the | - ndi i e -accardi f
clains 1 to 519 éguil{f%%@éénglrﬂg?r hjﬂhg@:gn;rttl]c St&%p 8&1@%’0@?@% :E%QG t glea{ﬁéia%? &(:)a%e
per f or mance bmesadite ciioy ot diecbased pragramnoda oeans ethe dadh ofdstnatioesngr datad

10sending the at |east one performance netric to a neighbor base
stati on 12 S5 b BB Bod EEBHRIAENS PorbeoR RpARegrpvter
a processor of @Nfch@ul-QepdR drepediMepds®debckirdi.C allioDAny RomheSitRETs (froRAE

preanble froma_base station, and to_determ ne whether to perform
i nt er f er enc&EE 2 GANPHRH-15addts BeT¥Re FPOREMPIfd i fdh Jo8hvars s febsaitterhigem 2

15station. ulBsite] REvRPHASBEUSMO: s6lidE m;iilt%a BRESIEable! fifer@ptié 8K, tRRGd
processor is configured to determ ne whether to obtain reserved

resour ces haeirngited duserdbdr dine (P8k e ne wirblgsseldchowlagies shabaad infraded.ardionand
2014. The ap cl,al 2y erel ] t | ces IS
configured Bﬁ&r%;é’%g‘i’ Sféent hlg ({Eg%l : P cfg)te?c())h{E ¢ %’rlﬁ3 ’at%ﬁsz%dgﬁﬁgr]ﬂ%lgsog whbleds
station, antchmoldgtesurhne nfiatharndibpandeshitcewdveasns iidudediee theodefindtion of

equest. for resounges, By Lor Lo ianomisston Based it 1, b, optca
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks uvsually
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.
{0085] 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.

[0086] WHAT IS CLAIMED I8:



15. An apparatus for wreless connunicatbgn, i ncl udi ng: 25neans for
receiving a load in a super frane preanbl™® indication froma base

st at i OMHEBOUAIMS DEFINERG THDIN VENEION ARWASFOILIEWS0 perform
interference mtigation based on the | oad indication fromthe base

station. 16. The apparatus of claim 15, wherein the neans for

det er mi ni ng Awh&hdderor ¥ Relpe cbantmitAbeliididace 30m tigation includes
means for deterninin%_mhether to ohtain reserved resources having

reduced i nt ECFEINGALSBHURHODLT asHReT F1ae PIeARPIE fopgrbase sipionmid appar at us

of gl ai m 15dciehetigt htde OBRMAS Hicrfcf®6d WitNtid1Baskd afl theNdhd aidicqibn from the
I ncl udes neans for receiving the |oad indication froma nei ghbor base
st at i oR2segAiOher ei n the means for deternining 35 whether to perform
interference mitigation includes neans for determ ning whether to
reduce_transmt power. or to request for resources priagr to L
transnissi ol MHAEEWIGH FHB 1 FHRFShHiecltTrBRTEr BRI 4O RETgpEferfiipaee mitigation
st at i OfhcludéddetekBininy WIREHRH toedbtdM REHIAIN rBoRMECRavink Redubiedl iR@ifer8nee based on the load
conput er - r eadabl e nmedi um i ncl udi ng: code for causing at

| eddt dWEEBhputer to receive a load indication in a super frane
preambl e froma base station, and 5code for causing the at |east one
computer Lo det el OFanS Rbheritifiig, 0" M | nterference
sending a message to a neighbor base station to obtain the reserved resources, wherein reduced
interference on the reserved resources is achieved via the neighbor base station.
15
4, The method of claim 2, wherein the reserved resources include at least one of downlink resources
for sending broadcast information, uplink resources for sending access request, downlink resources for
sending contrel information, uplink resources for sending control information, downlink resources for
sending data, and uplink resources for sending data.
20
5. The method of claim 1, wherein the receiving the load indication includes receiving the load
indication from a neighbor base station, and wherein the determining whether to perform interference
mitigation includes determining whether to reduce transmit power or to request for resources prior to
transmission based on the load indication from the neighbor base station,
25
6. The method of claim 5, wherein the determining whether to reduce transmit power includes
determining whether to reduce transmit power to a predetermined level or lower based on the load

indication from the neighbor base station.

30 7. The method of ¢claim 5, further including:
reducing transmit power if the load indication indicates heavy loading at the neighbor base
station; and
not reducing transmit power if the load indication indicates light or no loading at the neighbor
base station.
35
8. The method according to any one of claims 1 to 7, further including:
determining an interference mitigation scheme to use from among multiple interference

mitigation schemes based on the load indication.



mtigation based on the load indication fromthe base station. 19. A
met hod for w rel ess comunication, including: det er m ni ng

whet hew. i nt @hé eﬂema@eccmdtﬂgg@mme bﬁclﬂﬂ@h it® 8 Fhiehef Q{Eluﬂlﬁ’l@nsm ssions

wi thin 10co ni.cati,on a base station;

Mond 1 il cabPBITAL SUReR P s ARARIOD of AP PHer i E RUFornes migaton
i nt er f er encéadet bh gatldadmdiGtigppl i cabl e. 20. The net hod of claim 19,
wherein the determ ning includes determ ning whether interference
15mitigation is applicable based on | oading at the base station,

nunber 10f t @heinedbs adomitignd B3idn gf Mhilnk 1the, fﬁlﬁ&&n&lﬁ&fﬁﬁg on, (r)]r dat f I e?st

one perfor nce .netric for the base stat on e, nethod of claim
19, wher i n dpfEnHaE &'P?W?ﬁ.%cwsa&ﬁa@gmag% 35 ?ﬂfﬁahﬂrﬂ:@éﬁ@eow 0 seek
reduction in interference fromtermnals connunlcatlng wi t h nei ghbor

base statio and. wherein the se n | o d A ndication
i ncl ud g ﬁﬁ?ﬁﬁmP%@xpgﬁﬁt?ﬁﬁV@ﬁPF% ”$6 FIPHRIREr i nal s
comuni cat i PYtaitiright lelse oeiegbhincdagsc ﬁ:tr&ielb@%?stefn@n Fr646l WieelloddidI &dtioh; and

or to request for resources ior to.transmissjion if a decision

s%ﬁade to §%§E%F%HﬁL?$8ﬁeP 0pﬂ¥§?$§?@ﬁ%ﬁnmgﬁ 27408t hod of cl ai m
19, wherein the sendlng the | oad indication includes sendi ng the | oad
rmnal s commynicating with the base station

251 ndi gtlo?g;o i nf o L& )

to req rPPETRY EH”?@?S@F@E@C%QQﬂﬁﬂu ®duced interference. 23.

The net hod afpraekRbmiodBgurddus kdeeife h al idicA@en in a super frame preamble from a base station,
and to determine whether to perform interference mitigation based on the load indication from the base

15 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.

20 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.

15. An apparatus for wireless communication, including:
25 means for receiving a load in a super frame preamble indication from a base station; and
means for determining whether to perform interference mitigation based on the load indication

from the base station.

16. The apparatus of claim 15, wherein the means for determining whether to perform interference
30 mitigation includes means for determining whether to obtain reserved resources having reduced

interference based on the load indication.

17. The apparatus of claim 15, wherein the means for receiving the load indication includes means
for receiving the load indication from a neighbor base station, and wherein the means for determining
35  whether to perform interference mitigation includes means for determining whether to reduce transmit
power or to request for resources prior to transmission based on the load indication from the neighbor

base station,



exchangi ng at | east one nessage with a ngighbor base station to
obtain reserved resources having 30reduc a i nterference; and using

the reserved HeSOuF H8&ahQfode@NARMISAt i on With a terminal. 24. The
nmet hod of claim 22, erein the reserved resources include at |east

one of downPFARPYSLERIe@edigp inclidifeng broadcast i nformation, uplink

resources for sepglien@r 8a6RS St TRGURS tcomP@Ntd RkeidDl @HAURGRSioh & a super frame
sendi ng control information, uplink resources for sending control

i nf or mBERBHe TaBNahasHelPRABYr ces for sending data, and uplink
respurces for sepgleer sadims the 2Dleast B d&%ﬁ@ﬂt&éet&h@i@% Whé@ler b YEAHIBY interference

I ncluding: . 25 selecting an interference mtigation schene from
anong PFERTRN Reassdndhs lepdindisation fiogdhs bse ¥enes: and generati ng
the load indication to convey the selected interference mtigation

schenme to be used by termnals wthin conmmunication range of the base

statioh’ 5 267°HE eV HOS 6IMBUFANPL NS her i ncl uding:
generating thenlifad wisth&atihefferbReCamigMiodUNAL hglice! fohiGfimissions  within
interference tigation is a?p_l i cabl e or resources for which
i nt&r f EPRANECAHPE Fagt Sighasestaippyiane abl e.

sending a lead indication in a super frame preamble indicating whether interference mitigation is

applicable.

20. The method of claim 19, wherein the determining includes determining whether interference
[5  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.

21. The method of claim 19, wherein the determining includes determining whether to seek reduction
in interference from terminals communicating with neighbor base stations, and wherein the sending the
20  load indication includes sending the load indication to request the terminals communicating with the
neighbor base stations to reduce transmit power or to request for resources prior to transmission if a

decision is made to seek reduction in interference.

22, The method of claim 19, wherein the sending the load indication includes sending the load
25  indication to inform terminals communicating with the base station to request for reserved resources

having reduced interference.

23. The method of claim 19, further including:
exchanging at least one message with a neighbor base station to obtain reserved resources having
30  reduced interference; and

using the reserved resources for communication with a terminal.

24, The method of claim 22, wherein the reserved resources include at least one of downlink
resources for sending broadcast information, uplink resources for sending access request, downlink
35  resources for sending control information, uplink resources for sending control information, downlink

resources for sending data, and uplink resources for sending data.

25. The method of claim 19, further including:



1027. The net hod of claim 19, wherein the,gending the |oad indica on

i ncludes send ng the |load indication periodically in each

pr edet er m nededihgreand itadfetcdbe mitigatidB. schemeafifpar atdse frauliiple rigle@asnce mitigation
comuni cati on, . i ncl udi ng: a processor configured to determ ne
whet he?FRE% *%r ence nitigation is applicable for 15transmi ssions

Wi t hi n comue&iecaihg ti l6ad higlcadfn @ chage tigtsabdtahinteBa@ndeonig giidn echkmach be used by
i ndi ca%i on er frame rggﬁwl‘g egi ndi cati ng whether interference

n.a. su
mtiga GFBWa‘Sé’mgB]pﬁo ficgtion rarige S4Par at us of claim 28, wherein
thesat | east one processor is configured to determ ne whet her

interference, mtigation i | i cabl e based on | oading at the base
statio E nuﬁﬁ%?le%gg?éﬁ?wqr}% @R%ﬁ(%: icating with the base station,

or at | east gamretipgthcdsadantiatioetordovely doratiieoRasRick irddriceMce mdidatiohReapplicable
apparatus of claim 28 erein.the at |.east one processor is

confi gdr &fYs® tgétwgf’cﬁi“ﬁ%r%?ﬂ’gfga %llgg%%‘:%ieducti on in interference
fromterm nal s conmuni cating with nei ghbor base stations and, if a

decj si is de .t eek reduction.in interferenc to send the, | oad

" catfon” BE Mt Frim” BL NI ¢ DenBie I Tosl PiidaP RS Piks et B lond
base stmlidatdispetiodicAlfue each padsaitingdoimerduaitioh.0 request for resources
prior to transm ssion. 31. The apparatus of claim28, wherein the

at | east one processor is configured to send the load indication to

i nf or n28.er mAnabpgargteniotiwircladsicogmuwhithioh fieclidise station to request for
reserved resources 30havin educed interference. 32...The apparat

of ol aim 285 WSEPET OHESE [oeaSEmAs WrteCsLToraces SHisl dy pgicatle for
excthangensatisslceastithon@ermmstage: whidhotoa bak ghtiod, dadse satlat loaxd iddzatdat iai Nsuper

d . havi duced interf . dt th
r eser vedn BgHP E iR Wi et el bebsbltal 35 33. A et hod

for wirel ess communi cation, including: determning at |east one
erforgance. netric for. a base, statjon; and . .
P g@ T%Eapparatus of claim 9‘55, Wwherein tl1e glf least one processor is configured to determine whether
interference mitigation is applicable based on loading at the base station, number of terminals

20 communicating with the base station, or at least one performance metric for the base station.

30. The apparatus of claim 28, wherein the at least one processor is configured to determine whether
to seek reduction in interference from terminals communicating with neighbor base stations and, if a
decision is made to seek reduction in interference, to send the load indication to request the terminals
25  communicating with the neighbor base stations to reduce transmit power or to request for resources prior

to transmission.

31. The apparatus of claim 28, wherein the at least one processor is configured to send the load
indication to inform terminals communicating with the base station to request for reserved resources

30 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.

35
33. A method for wireless communication, including:

determining at least one performance metric for a base station; and



26 sending a load indication in a syper frane preanble

including the at | east one performance netric to termnals. 34. The
net hod of c h@ﬂhﬁgﬁ?ﬁqad\/ﬁﬂitﬁcfa&'bﬁ]intal”@pﬁitfrahle@Ehmbl&énqllmﬁrfgohdmma dire pérfcdmance metric
conveys ?ast one of a 5nunber of term nals being served by the

base s Fmbrﬁa typical performance of the termnals being served, and
resour ces ava| | able to newly arriving termnals. 35. The net hod of

claim re| h t rmance netric i s used t he
Cormmats a8 Eelod PEaly, i Rbbelfe BB SRR B b GG st OF of 2
t o per haniwr ohteanihals beice sarveditgabd e station, typical performance of the terminals being served,

and resources available to newly arriving terminals.

35, The method of claim 33, wherein the at least one performance metric is used by the terminals to

determine whether to access the base station or whether to perform interference mitigation.



