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specifically, but not exclusively, to inproving
comruni cati on performance. |ntroduction [0004]
WORMeleEs9 communi cation systens are w dely depP@les2008077114
provi de various types of conmmunication (e.g., Vvoice,
data, nultinedia services, etéz) to nultiple users. As
the demand for high-rate and mul ti medi a data services
rapidly grows, there lies a challenge to inplenent
efficient and robust co ystenms with
enhanced performance. %@F@b B%I enment
F&m¥entional nobi | e phone networ k base stations,
snmal | coverage base stations may be depl oyed (e.qg.,

[ovas Rl | ethid picuesRy re&té@%ﬁéraﬂ?tdj&/ﬁyl'e%eco‘ﬁﬁﬁlﬁnéﬂﬁﬁsdhd more
I ndoor wireless coverage to nobile units. Such
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access point base stations, Honme NodeBs, or femto
cells. Typically, such snall-coverage base stations
are connected to the Internet and the nobile
bpeodritadions network via a DSL router or a cable nodem
LWBOG] Since radio frequency ("RF") coverage of
#] - coVeelaspecammenisaton; sysismpaie Widelyoteplapyed i predidgyarious
t he npbil e operator and depl oynent of such base
B1pat Plorpsnmusicaiondg.gh aelceﬂiﬂt% ﬁ@lé'iﬂﬁléiilé ﬁ@l@lq%ﬁ%}stmylﬂple users.

ft_ h b
%?feg#&nndif%%@%%@%g B%%@%Qtt qe %ﬂ%g ¥eﬁ”?i%t§5 rat% ¥qu%§ ere lies a
d f . t f
ATt e RRES b6 W R e AR By hs b SpERed

ﬁ%ﬁ% sclosure follows. It should be understood
any ‘reference to the term aspects herein nmay
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e disclosure relates In sone aspect to managi ng

ESVRIk a8NGRIIR MR deBRYES .0 inktafied InON&er'§ BMES) to pr0V1de

techni ques. For exanple, "in sone aspects fractional

FRUS®bOIRYNAIdY litétessi Sdvgaga tP@iobilonnis. Such8malifcoverage base
al l ocated hybrid automatic repeat-request ("HARQ')

statiars|aae ganctadly knphvinrak atecas poiat ease daviohd, RonterddaBs, ol famto
sone aspects fractional reuse may involve using a

padlst iTynicelly.auth small-ooveatgedrwat gatidsraraiginnakted taath ilietemet and the
downlink traffic. In

mobile operator's network via a DSL router or a cable modem.

[0006] Since radio frequency (“RF”) coverage of small-coverage base stations may
not be optimized by the mobile operator and deployment of such base stations may be
ad-hoc, RF interference issues may arise. Moreover, soft handover may not be
supported for small-coverage base stations. Thus, there is a need for improved

interference management for wireless networks.

SUMMARY
[0007] A summary of sample aspects of the disclosure follows. It should be
understood that any reference to the term aspects herein may refer to one or more

aspects of the disclosure.



sonme aspects fractional reuse may involve using a
portion of a frequency spectrum allocated for uplink

wao ea@bos@3or downlink traffic. In sone aspects PCT/US2008/077114
fractional reuse may involve using a portion of a set
of spreading codes (e.g., SF 136) al l ocated for uplink
traffic or dowmmlink traffic. In sonme aspects, such
portions nay be defined and assi gned such that

inghbor4.ng,. node non- qgver | ing.r I .
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A9BRELSinkQ JHRIGHbMNOsck BE Aldc8i-8MGErid REBREAC tdP8atUS§ul] (“HARQ”)
power managenent-rel ated techni ques. For exanple, in

dtRicesfoe Gf)ﬁnﬁ #r 208 B HoWANEN tréffic Aln SFEE&Pctts FiattsHal ffaYe may
be controlled to mtigate interference at a

imeobhssedigat ati@cefessmpdotrilocdtad Sonplials pelficoraonalisietraffic. In
figure or receive attenuation of an access point is

8ot aspkite drabametreose mhe imebei usey spaghanh 064 freqopnby spectrum
associated wth signals fromone or nore access

tléacated dbsuplngomdiic hdoveiling|tediie. elnrsemgtaspediniragional reuse may
aspects to managi ng interference through the use of a.
valys g ganeione ot sot af spiendsne eadenta endiaks) gHogs sk for wplink

For. ex | e, downlink transnmit power. or uplink .
RGP VBB TRt IIBNOTHS §TEES VR BOFiah ety 5K gnog ang assigned
no s a.function of tinme. Here, different nodes nma
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These and ot her sanple aspects of the disclosure wll
[09ES C ritRefscldiutdielafftiRkRe agRER id Rlah&in@krfdiénce through the
appended clains that follow, and in the acconpanying
A¥eMpagsr mahgic@icnt-rdl 6d &chibfes. Fok sxangsie,iplsbit ashdotsatiasmit
di agram of several sanple aspects of a comrunication
pystrenfian [20&E81criinal may ibs cantsolhgdlto hiieghtd Invarkerclicage amon-
illustrating several sanple aspects of conponents in a
spnphied corenupdivatlnenms yspests a noise figure or receive attenuation of an

access point is controlled based on the received signal strength associated with signals
from one or more access terminals.

[0010] The disclosure relates in some aspects to managing interference through the
use of a transmit power profile and/or an attenuation profile. For example, downlink
transmit power or uplink receiver continuation may be varied dynamically at a node as a
function of time. Here, different nodes may use different phases of the profile to
mitigate interference between the nodes. In some aspects the profile may be defined

based on interference-related feedback.



[0014] FIG 3 is a flowhart of several sanple aspects
of operations that nay be perforned to manage

w0 nioensmsence; [0015] FIG 4 is a flowhart of PGEUS2088/077114
sanpl e aspects of operations that nay be perforned to
manage i nterference through t e use of HARQ
i nterl ace-based fractional reuse; [0016] FIG 5 is a
fl omchart of several sanple aspects of operations that
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may be perfornmed to manage interference through the

da&i9fs, ¥hERGei ve attenuation profile; [0019] FIG 8 is

a sinplified diagramillustrating several aspects of a
R e rREGeil vea sitdpifisdblook dpigednn besevERD OhplEhSctsDfand

10 are flowharts of several sanple aspects of

opemabiceim® fys@m;may be perfornmed to manage

i nterference through the use of tineslot-based

0043} i ortdG. 2 em%@mpflﬁ@i blockd@gram illushgtingscgeral sample aspects of
flomcharts of several sanple aspects of operations
EQBRONGEL Iha SHEPIC SOMBINI IR AXHENI nt er f er ence t hr ough
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se of 0024] HI 16 1s a

transnit power control
&dugpl i fied diagramillustrating several aspects of a
sanpl e power control function; [0025] FIG 17 is a
fd0oaer harrIGos isefeweharsepl &alaapid sspedts 0PEFcadtiond shat Ralky be

£¥Orglid to manage interference through the use of a transmit power profile;

[0017] FIG. 6 is a simplified diagram illustrating several aspects of a sample
transmit power profile;

[0018] FIG. 7 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of a receive attenuation profile;
[0019] FIG. 8 is a simplified diagram illustrating several aspects of a sample receive
attenuation profile;

[0020] FIGS. 9 and 10 are flowcharts of several sample aspects of operations that
may be performed to manage interference through the use of timeslot-based fractional
reuse;

[0021] FIGS. 11 and 12 are flowcharts of several sample aspects of operations that

may be performed to manage interference through the use of frequency spectrum-based

fractional reuse;



performed to manage interference by dynam cally

adj usting an attenuation factor; [0026] FIG 18 is a
waeovplosfssed di agram of a wirel ess conmmuni cat i OPCHYS10081977114

[0027] FIG 19 is a sinplified diagramof a wrel ess

conmuni cati on system i ncl udi ng5 fento nodes; [0028]

FIG 20 is a sinplified diagramillustrating coverage
areas for wireless conmmunicati on; [0029] FIG 2 1is a
i i fi I
(ﬁE ni cpg iSoL?%on'ng%gn S CB doe%/%ﬁ%@ p%%ﬁ’%é%ara%lons that
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tuses confi to manage” I nter

Easahl RGsei n. [0031] In accor dance W th common
practice the various features illustrated in the
028f NOFIGRYS A flBecHFMeiRalsambR aspeEOsipRetions tHABmay be
di mensi ons of the various features may be arbitrarily

parfandedo aranigdueldrdnos thedwhi thy usd of teddinttipower s@nml;0f
the drawi ngs may be sinplified for clarity. Thus, t he
[024) ngFIGayo ot sicppfied diaptanoillustingeapoalespesctodf asample
gi ven apparatus (e.g., device) or nethod. Finally,
power cogfrel fanetomuner al s may be used to denote I|ke
features throughout the specification and fig

B@?-N LEIBESER @ﬂwmapoﬁﬁzyerVéﬁm@lfsasa%%@ﬁ@e&tlmﬁ alat rnay be
cIo ure are describe eI OW. le%ﬁhould beTgP
FIAMCH L0 RERE 1Ht§§fce‘f?é‘F% h WIB%‘ YR gn e Ctor
i fi t t.u
V@%ﬁf. AN %g’f iR T EH SRSEHeR %%H{ﬂtl‘@mﬁ%wglsystem
L@?ﬁfse%ét e ar@%ﬁﬁ {%ggﬁﬁl &eaa\?zﬁk:lg ‘Iﬁ&h@atl%ﬂ%\c/%tem

ed in ppreciate

g{cﬁlgln%i,%gﬁ@g&gsn may be i npl enrent ed |ndependently of
any other aspects and that two or nore of these

fRRSFL S FIBY 208 aPQﬁ‘f@hﬂ@djdﬂa@raﬁﬁ‘ll‘u@%‘%m‘éﬂ%%erag@&reEs?%mu%less
an apparatus may be inplenented or a nmethod nmay be
peramuhicetbrysi ng any nunber of the aspects set forth
herein. In addition, such an apparatus nay be
[09RPENMemti6d2 bis suniplificdilioblo diapeyn bescpeatiangde adpsctagf

ot her structure, functionality, or structure and
famatnioatadn ¢componeaiddindi on to or ot her than one or nore

of the aspects set forth herein. Furthernore, an
[0030] FIGS. 22 - 30 are simplified block diagrams of several sample aspects of

apparatuses configured to manage interference as taught herein.

[0031] In accordance with common practice the various features illustrated in the
drawings may not be drawn to scale. Accordingly, the dimensions of the various
features may be arbitrarily expanded or reduced for clarity. In addition, some of the
drawings may be simplified for clarity. Thus, the drawings may not depict all of the
components of a given apparatus (e.g., device) or method. Finally, like reference

numerals may be used to denote like features throughout the specification and figures.

DETAILED DESCRIPTION
[0032] Various aspects of the disclosure are described below. It should be apparent

that the teachings herein may be embodied in a wide variety of forms and that any



aspect may conprise at |east one elenent of a claim
[0033] FIG 1 illustrates sanple aspects of a

W@ ovanst4aat i on system 100 where distributed noRPEBUS2008/077114
(e.g., access points 102, 104, and 106) provide
wi rel ess connectivity for othé} nodes (e.g., access
termnals 108, 110, and 112) that may be installed in
or that may roan1throughout an associ at ed geogr aphi ca

%ﬁ%ﬂic sltruct%?ew?un%%lgﬁ 1&)0%1{1 8%?18§edqlerel ? rngrely regre'sen%aﬂgve

contiuni Ca nore ne
%g%e\%o gﬂ{l&% 4%&&9 I&ltfi’;lntqggé\/l giééngé géﬁ@&af%%hakt an aspect

gRABSS! HeYélﬁ ynay[&Q&ﬂlmﬁﬂte@qﬁ@ép%n@&ﬂﬂ%ﬁﬂy BihRSaPEESaRd that two
poi nt 104 may be restricted whereby only certain

SEMBRSOtRSHaBRIcE rhr 8 condiR&5H Vafibild ‘ﬁ}@ﬂ's R exahle, an apparatus
all owed to access the access point, or the access

paiy bt implmeeated @8 b matlicebmbyn bs pretiaidnsingraagmambet of theiaspects set
a case, a restricted access point and/or its
fisthdeirat e th ablotass stabram apphtusenay. he iat;xt@n@ltdzdemmsiunlah method may
110) may interfere with other nodes in the system 100
bwﬂacfa@d sg athisheturca fuingheradity, iof seectas ead sunsgippality in

macro access point 102), its associ ated access

@@ﬁ‘iﬁ‘i’qﬁté?l af other ghan oxne O8 §91¢ af the ﬁwectm@) forth hgtene r Furthermore, an

5%%5&%&%‘3%&%%%%2%@5%9%'&@&%aﬁ‘é&r‘?és, Paccess e nal

F

3ALs ent alﬁfs“ﬁf&?ts%i(ﬁ?lg s R raER TRy Bk Nyt er
Eﬁ{ribt#tk%tnoa&c ac@gsg:ggﬁlts l(ﬁo Té{f ?ribéy %0{71#'1@ %f@le?s? c&ﬂ%ctlwty

accessterm rece

fr ote n8§&Re 3. LEL f%%maﬁsm@ P %ﬁﬁqjl Qfl@c'rﬂa l;er 1g§t‘élﬂ&ﬂn or that

reuse power cdontrol and other tec ues

8Pk thrb @bt 4 0ALEiABY BESRERNGE a{eQO%lon%i%le&_s,lt?e access
Wi

operations of a system such as the system 10 be

AbiagUHS 04, BndDOIEmMEAE tainunita@onithusied draforinktivdrR@odes (c.g., a
flowhart of FIG 2. For conveni ence, the operations
ofntialiged Rt§ork cangroldrisach apetadikansle dil $)ctoSsattacr widaugdatnetwork
herein) may be descri bed as being perforned by

speettvity. conponents (e.g., conponents of the system

100 and/or conponents of a system 300 as shown in FlIG

B034] t  ShbedcassHwinppeleey acess PoHEWRY aray heﬁgitn@thégvéereby only
operati ons may be performed by other

%Wab%réﬁisge@waalﬁﬁ@/g b%CCﬁé%%mﬁéldl 193 an?llléwafiftq @GCet the access

er .of co nts | sp. shoul d be
p01nP or the access 01n may be restrlcte in some other manner. In such a case, a

restricted access point and/or its associated access terminals (e.g., access terminal 110)
may interfere with other nodes in the system 100 such as, for example, an unrestricted
access point (e.g., macro access point 102), its associated access terminals (e.g., access
terminal 108), another restricted access point (e.g., access point 106), or its associated
access terminals (e.g., access terminal 112). For example, the closest access point to
given access terminal may not be the serving access points for that access terminal.
Consequently, transmissions by that access terminal may interfere with reception at the
access terminal. As discussed herein, fraction reuse, power control and other techniques

may be employed to mitigate interference.



appreci ated that one or nore of the operations
descri bed herein may not be enployed in a given

WO pgbesmBe at i on. [ 0036] For illustration purpoRBE&BUS2008/077114
vari ous aspects of the disclosure will be described in
the context of a network node,” an access poi nt, and an
access term nal that conmunicate wth one another. It
shoul d be appreciated homever that the teachi ngs

Bﬁ)&a par a kfe opae?%[ aOtIlg 8t e rnguc S thg E SS%G[I]I?EO(?ﬁ/H?{)g al%§u5§ed m

SES erre
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conponent s e I ncorporated into t

5RIRichl b FEG D ¢ % or@ny @gﬂepoﬁb%t%r KieQntd 8t {aﬁgﬁt heléehﬁ') may be
access point 104, and the access term nal 11

A&CAbEPRARIN ihfoked b eddi MO nkRIeAS (c.& 1 c&ﬁmﬂeﬁtsbﬁthe system
appreci ated that the conponents illustrated for a

000 &nl/@renpontiiiesta nat@s 360 soshaay ibEIGNR)0Mpdoatdest dppraziated,
ot her nodes in the system 100. [0038] The network node
hdwigver,Hbatdbese 9pepoomt maHs pafumicd dy attee et of oompdnehitb@nd

i nclude transceivers 302, 304, and 306, respectively,

mey be parfomaslatsingg differenenehbatof epmaprenyy. tThalse Beguld be

nodes. The transceiver 302 includes_a transmtter 308
FRiFeCé%tﬁ@I fhagong Qfrapis of the epcraioas descriBadhargin mascrat\pe ggployed in

nal.s.. The transcei ver 304 includes a transm tter
%% GPSWP?FﬁﬂgﬂP?tlng signals and a receiver 314 for

[38L Y e “%‘%%t'@%ﬁf'ﬁ?%%%?ﬁ'fﬁfﬁéee £ QB URGRYIESift e describea
{netﬁg gﬁgxt%% rﬂr[( %88& \éh%gce% g&ﬁ S!111d LIQ Q? %gso%ﬂnﬁal that

ation cess

S(QHM{HC%';V@& MtdhotilP REFASS bE E’jﬁ(ﬂ% d b2 1R theQBachings

nore wirel ess comrmuni cati on the access

RALALABACHPIALE & &ﬁewyfaés dffag mﬁw& appABtuddAnMiade foferred to

backhaul . I't shoul d be appreC|ated that w rel ess or
ﬁﬁﬂgmﬂkﬁkﬁﬁ&obg@ks may be enpl oyed between these nodes

or other in various inplenentations. Hence, the
{0087k ceiRi6r 3 11BB3Hate8 8ekerd RaMBIe @ompynémcihat@awbe alcog®rated into
and/ or non-w rel ess conmuni cation conponents. [0040]
heechveirvopitc hbtes. d.1dradidreteekanstrplbirhithd @4 cssapochttlRg, and the
access term nal 110 al so include various other )
aesapoaenngl k1940 apspydansc uabdhe reaetopgsuliveeinoif sipeld be appreciated
|nt rference

that ‘ffle components illustrated for a given one of these nodes also may be incorporated
into other nodes in the system 100.
[0038] The network node 114, the access point 104, and the access terminal 110
include transceivers 302, 304, and 306, respectively, for communicating with each other
and with other nodes. The transceiver 302 includes a transmitter 308 for sending
signals and a receiver 310 for receiving signals. The transceiver 304 includes a
transmitter 312 for transmitting signals and a receiver 314 for receiving signals. The
transceiver 306 includes a transmitter 316 for transmitting signals and a receiver 318 for
receiving signals.

[0039] In a typical implementation, the access point 104 communicates with the

access terminal 110 via one or more wireless communication links and the access point



managenent as taught herein. For exanple, the network
node 114, the access point 104, and the access

W e00piosEB9 110 may i nclude interference control PEr/ESBAYI77114
322, and 324, respectively, for mtigating
interference and for prOV|d|négother rel at ed
functionality as taught herein. The interference
controller 320, 322, and 324 nay include one or nore
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nodes and for providing other related functlonallty as

{vad RS arttiRdreion -wiflessteMnicafiol @ohpénentdle access poi nt
104, and the access termnal 110 nay include tim ng

0840 ol IBresneBddk nddd | 1Atk &36ss pog 1041 dndehyaccE@rterminal 110
managi ng conmmuni cations with other nodes and for
pisouictidegacbirestheraloatpederftsitivt men&b used iasotjaugivin with interference
herein. The other conponents illustrated in FIG 3 '
wiahdgepwntiissteugs ddraim khiexanplsl bswetvarkapdd bl4, dwsaccess point
i0041a For |Ilustrat|ons pur poses, the |nterferenc

Uhepd theercess teramenl 329 may dndleds I@Eeé@rea@e corraligrsnty0, 522,and 324,
sever al
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ERR I b 07 RS ORGPl 8t 1R Lo Pl aE of or more
LSRG RS AT 85 U REESL L AALER b e nvor

flé’({écf 1'40ﬁ1%|a'cééés g&ln?i 04) And @hetarc@&§ %rﬁnrﬁﬂ"ﬁ@ nf%g‘?lfldlﬁ(fe mmunication

recei vé attenuation operatlons as taught herein

td IR IR 26051, @hdi 850, GPRanRNY, fR4RaRiindABnBYhiSH U d@h other
functionality relating to tinesl ot portlon oper ati ons

Acdck abld hdr paeviging ottr sgged NalctibRsity eontsialHein CORPRAEBEk node
350 or 352 may provide functionality relating to

$ pe chia adcesspoint d pératlithansccas tbaighit 1 1I0en®i include s mieacinogllers
code control |l er conponent 354 or 356 may provide

B3ih OB #.omdI 330yresmictv¢ipgior owpr@ag cergmundeatiaperidt ptbersnaalss and for
taught herein. A transmt power controller conponent
Bosidiirg e ietpjedupctianelityasdeugbhhgreiny Thelodhar ﬁgmp@nents illustrated

transmt wer operations, as t ht herein.
@tﬁ@éé’ﬂﬂlg’ﬁ dﬁséblﬁség 113:%418&#185@ ?Fﬁlé?]‘@ﬁt 362 or 364 may

Bl e 7 gt VR InfosiaRe prGEoTar 010 8 T
g?Plcte(q' & f?l%fu‘ﬁ’ﬁlg severalecon%‘rollertc%?np%%gn $ 51 prac%cellgoWeV%r % given
implementation may not employ all of these components. Here, a HARQ controller
component 338 or 340 may provide functionality relating to HARQ interlace operations
as taught herein. A profile controller component 342 or 344 may provide functionality
relating to transmit power profile or receive attenuation operations as taught herein. A
timeslot controller component 346 or 348 may provide functionality relating to timeslot
portion operations as taught herein. A spectral mask controller component 350 or 352

may provide functionality relating to spectral mask operations as taught herein. A

spreading code controller component 354 or 356 may provide functionality relating to



access termnal 110 may interact with one another to

provi de i nterference nmanagenent (e.g., interference
WOorRapgason) . I n some aspects, these operati onBCTHS2008€077114

enpl oyed on an uplink and/or on a downlink to mtigate

interference. In general, one r nore the techni ques

described by FIG 2 may be enployed in the nore

specific inplenmentations that are described in
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i nterference contr ol 20) may optionally define oné

RllatiiRte atthRfib € RS }aafaﬂa@semmgh@ﬁér@met ers for the
access point 104 and/or the access term nal 110. Such

et &6, Peljustrakee hvarthouswbek mxle 1Fd) thexesepd point 104, and the
sonme inplenentations the network node 114 may define

docasst teomakl rl@use paratstitrancfapothar i pgatide giterference management
i nterference on an uplink and/or a downlink. As

feemt intptstenise nuiigatiog) ch somgaspesittathose apwatinng manks aneployed on
one or nore of HARQ interl aces, Puncturlng, frequency
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ggﬁﬁlbésd%%nqukﬁherference paranmeters may involve
ete m ni'ng how to allocate one or nore resources. For
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defining how an al I'ocated resource (e.g., requency

SREMIIELBR0) @il JptidByyDécThic\6nd 8 moEe fn€dtfekdne Trrla@l@ément parameters

reuse. In addition, the definition of fraction reuse

foatlanatcesspoimayl 0 andbyvthedetass tarmimd) 1 HbvwSuohglarapictérhenay take

al l ocated resource (e.g., howrany HARQ i nterl aces,

eareoup formys. Jor asaaplbyinaoye ompleofentatiget thomemark sedpbidmay

ée.g., restricted access points). The definition of
efinetirastional uieusc paramesrefos nailigeingaiptoriovenryen e ki a#idiy a

how much of the r source be used by a set of

dRRlEk. Hbi mertiqngd gerelqe é%qhnﬁw@aalgewggaywwg pne or more of

HARQ interlaces, puncturing, frequency spectrum, or spreading codes. In some
implementations the network node 114 may define other types of interference
management information such as, for example, transmit power parameters, and receive
attenuation parameters. Examples of such parameters will be described in more detail
below in conjunction with FIGS. 4 - 18.

[0044] In some aspects, the definition of interference parameters may involve
determining how to allocate one or more resources. For example, the operations of
block 402 may involve defining how an allocated resource (e.g., a frequency spectrum,
etc.) may be divided up for fractional reuse. In addition, the definition of fraction reuse

parameters may involve determining how much of the allocated resource (e.g., how



[0045] In sone aspects, the network node 114 may
define a paraneter based on received information that

WO paoo34es whet her there may be interference OPCHIS2008/077114
uplink or a downlink and, if 58, t he extent of such
i nterference. Such informatioh may be received from
various nodes in the system (e.g., access points
and/ or access termnals) and in various ways (e.g.,
ver ckhaul ver-the-air nd n),. 046] .For
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HReRtddegb@shbintd)s an exanpl e of the former case, the
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are not associated with (e.g., served by) the access
poeintd ifidrn{atiog that avteds wistindrnladrs b &eamerfditRye @nah uplink or a
report this to the network node 114. [0047] In sone '
dewelink andeii softhe petericdsuveh péirferencen Suefeindgrgradan may be received
gener ate a | oad indication when they are experiencing .
TRMAArioEs Yodes dmthe SXHPmdC- SSaesesapeinidnd/of pesshigyminglepand in

the f f, f l e, bit in_lIxEV-DO
Vifout SRS G- e AT oG Rt Bt some ot her
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winal v . ‘ ‘
FE SR S g thEs R LEL b PR ER B g ppeene
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nmore access termnal s (e.g., the access ter
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based on this nonitoring. The access term nal 110 may

S\ ats wiedsi il DItFeREhQT sighalshercasicesBorn dciYby h0c¢ks{ Rr@inals that are
which may forward the information to the network node
ddthksamiat¢dowith éc.gesamosdkbyn olakeact dsh powitd 08 ieac easss toonintls 108 and
104). O her access termnals in the system may send

Il i)endeatnootthisgo theeneteorhoroke dbdle 114 in a simlar

manner. [0049] In sone cases, the access term nal 110
H¥d7hendp spae seses.peeihehthe pegess pein{san ghe systenyapegensete a load

basis). In some aspects, such a surement report nm
| 5 ag)glg when they are ex%eriencmg re atlvelynlggl loading. Such gn 1ndlcat1gn may

take the form of, for example, a busy bit in IXEV-DO, a relative grant channel
(“RGCH”) in 3GPP, or some other suitable form. In a conventional scenario, an access
point may send this information to its associated access terminal via a downlink.
However, such information also may be sent to the network node 114 (e.g., via the
backhaul).

[0048] In some cases, one or more access terminals (e.g., the access terminal 110)
may monitor downlink signals and provide information based on this monitoring. The
access terminal 110 may send such information to the access point 104 (e.g., which may

forward the information to the network node 114) or to the network node 114 (via the



whi ch access points the access termnal 110 is
receiving signals from a received signal strength

W0 pa@oo34BON associ ated with the signals from eB€hus2008/077114
access point (e.g., Ec/lo), the path loss to each of
t he access points, or sone ot Hir sui tabl e type of
information. In sone cases a neasurenent report nay
include information relati ng to any | oad [ ndi cations
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node (e.g., another access point or access term nal).
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informati on to detern ne whether any of these nodes

whichrakegse paintdthangcesd foaninankl 00k rédoRsigy sigadstromps received signal
exanpl e, the network node 114 may determ ne received

strapgtl indicaiergyasho@sted withdke Hgsdsifrom dahle a¢cacsnoritt (egorlo), the
of a node that transmtted the signals and the path
pasbdoshé orsbioftireasecsipains, of 00BA pthensisiohls treeselsniormation. In
access termnal 110 may generate informatjon that is
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to determ ne whether there is interference on a
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the ndesakinbéd 1 1 hmapdetedeinairécebel cignal streagtivnt a asdsbdshé on the
interferencerelated i nformati on may be used to
trensaritpovecriodw npde thepiraysnfittedthc oregablsaad g nagh loss between these
mtigateinterference. As one exanple, CQ or other
Bedesabl e i nformation may be received on a per- HARQ

i nterl ace basi s whereby it nmay be determ ned which
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on a downlink. Such information may comprise, for example a channel quality
indication (“CQI”), a data rate control (“DRC”) indication, or some other suitable
information. In some cases, this information may be sent to the access point 104 and
the access point 104 may forward this information to the network node 114 for use in
interference management operations. In some aspects, the network node 114 may use
such information to determine whether there is interference on a downlink or to
determine whether interference in the downlink is increasing or decreasing.

[0052] As will be described in more detail below, in some cases the interference-

related information may be used to determine how to deploy fractional reuse to mitigate



for other fractional reuse techniques. [0053] It

shoul d be appreciated that the network node 114 may
waledopnso4par anet ers in vari ous ot her ways. For BPXEDP100§/077114

in sone cases the network node_114 may randomy sel ect

one or nore paraneters. [0054 2As represented by bl ock

204, the network node 114 (e.g., the communi cation

controller 326) sends the defined interference

n nt, _paraneters Ce .noi.nt.. 104, Wil |
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%_s??gﬁht@é hwithlfe 1dvARPRLcllJT OB RAS 68 sintile tRBAVRE K%ag} ®d@mployed

may manage interference in the system by defining
theticFRtfi@henes: andgeent paraneters to be used by
two or nore nodes (e.g., access points and/or access
{0858} nallsghoutd bdppsacsdtaimhafibe nexanphede 1 1 hbeddaregatdmeters in
a fractional reuse schene, the network node 114 may
semols ditfer ergnt Fg¢rexgmplemnt soald opsesxbt nsgtiveoed nodet iddfreryerodomly
managenent paraneters to nei ghboring access points
gadeay one gmerspapunetess. t hat are cl ose enough to
otentially interfere with one another). As a specific, K
b1 e, At isaresentodbbxblasl d04 te priyyordsradsd 14 (¢85 Eic qqppeynication
interla&g}to hﬁ g%ceas pai nt 104 and assi gn a second
FRelieht <Y ISaRds (o Ae T AUERSENGFoPARASTIENt RAFRHP'S IQuifYF, access
co i cati at. one restri.cted access point ot
BB o i R BT iR G R6er Do ap i e Bhes these
BLGE o EakTH ShAE ARCARS DAL Bhing PoAThd-Rhrch SRR, AMER TN, the
e enpl oyed for other fractional reuse schenes an or

g&g%g@nﬁﬁﬁmﬁ@als in the system [0056] As represented
by bl ock 206, the access point 104 (e.g., the

[oots8y f erngREMe eaRt MtRé h&tvoA2rRddedaUahdy Mesage MBFERM&NGEShe system
managenent paraneters that it may use or that may send

bpdéfren@araserftRned Mahagkidnt parara&sBIo BBAESR! Byhevo@in®e kodes
node 114 defines the interference managenent

(xag. pavet B iftoand/dreacacss esminpeds)rih tHeOA stethiFor example, in the case of a
det ermi nati onoperation may sinply involve receiving
fragiompbcifd sHempartherneteosk sord/ Idd mast sené diffagentife g., mutually
specified paraneters (e.g., froma data nenory).

PobETIC) LHCgRECCIRSBEC IR MEreders fongighbonsdeeesp ppintssc.g.,

the interference nmanagenent i i i

access points that are close enough to potentially interfere with one another). As a
specific example, the network node 114 may assign a first HARQ interlace to the access
point 104 and assign a second HARQ interlace to the access point 106. In this way,
communication at one restricted access point may not substantially interfere with
communication at the other restricted access point. Similar techniques may be
employed for other fractional reuse schemes and for access terminals in the system.
[0056] As represented by block 206, the access point 104 (e.g., the interference
controller 322) determines interference management parameters that it may use or that

may send to the access terminal 110. In cases where the network node 114 defines the

interference management parameters for the access point 104, this determination



paranmeters on its own. These paraneters may be simlar

to the paraneters di scussed above in conjunction wth
whb@ek3R8P. In addition, in sone cases these peCHDB1008/677114

may be determined in a simlar_nanner as discussed

above at bl ock 202. For exan‘plé t he access point 104

may receive information (e.g., measurenent reports,

CQ, DRC) fromthe access t er mi nal 110 In addi ti on,
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bedatindhed inhesimger mhnmhir f§ disenssed ghoge at blotku201. yFor example, the
excl usive) paranmeters. In sone cases, the access point
a@gssyntd O emayi ieecivihimforanatipn (qray measuserhent eengirsHCQI, DRC) from
anot her node ﬁe g., based on CQ feedback that
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cases this information may relate to power control

{igfeeent pspectchd)es tapddonktetthamseriftdiffoemtr(y.g., n@6d]y dslusive)

represented by bl ocks 210 and 212, the access point

p@4mays. tihyemt cases the atagsy rentalddasay detemmiimaivhdther iomay interfere

the downlink or the access termnal 110 maytransmit to
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[0059] As represented by block 208, the access point 104 (e.g., the communication
controller 328) may send interference management parameters or other related
information to the access terminal 110. For example, in some cases this information
may indicate how fractional reuse is deployed (e.g., which HARQ interlaces are to be
used, which spectral mask is to be used, etc.) on an uplink or downlink between the
access point 104 and the access terminal 110. In some cases this information may relate
to power control (e.g., specifies uplink transmit power).

[0060] As represented by blocks 210 and 212, the access point 104 may thus

transmit to the access terminal 110 on the downlink or the access terminal 110 may



uplink. Simlarly, the access termnal 110 may take

these interference managenent paraneters into account
wob@n/08|aei vi ng on the downlink or transmtti nBCDOS100&€077114

uplink. [0061] In sone inplen&ntations t he access

termnal 110 (e.g., the inter @rence control | er 306)

may define one or nore interference nmanagenent

paraneters Such a paraneter may be used by the access
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t hrou h 16 may be nonitored and used for downl i nk

P& si on. A S|n1Iar scheme may be used for uplink
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exanpl e, lower than the total slots M wh
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reuse scheme may utilize HARQ interlaces. [0064] In a

ameMentmoNake Varlovs Bons st @ibe edfette dHORQINR QLIRS tef@iholgy. As an
assi gned, for exanple, every fourth subframe, such

tluatpl HARQu T @tsrimpmchsitions a Gincalot may gela@lto br Binsiidrssglitons a

in subfrane "n" are performed in slots (n+4), (n+8),

{ramg 29 subdtame, Asloh agpeesinfsion eimmipteeval HARD’), an EIARQ éntirlace and
may be assigned subfranes 1, 9, and so on. Inth

%Q/@Iht Agpn @an@?lmﬂ pré@ﬁt@'ntmmw opHMEEpts P@RQTTﬁQ)elr‘]hEﬂ%h 16

ring.subfr S
rnay %e rnomtored an used for downlink transmission. A similar scheme may be used

for uplink transmission.

[0063] Based on traffic and associated interference levels on the monitored slots,
and based on application of one or more of the schemes taught herein, uplink or
downlink transmission may be limited to a defined number of slots N, where N = §, for
example, lower than the total number of slots M, where M = 16, for example. In some
aspects such a fractional reuse scheme may utilize HARQ interlaces.

[0064] In a conventional 1XEV-DO system, each HARQ process may be assigned,
for example, every fourth subframe, such that HARQ retransmissions of an original
transmission in subframe “n” are performed in slots (n+4), (n+8), (n+12), etc. Asa

specific example, HARQ interlace 1 may be assigned subframes 1, 5, 9, and so on. In



unsuccessful, a negative acknow edgenent (" NACK")

signal may be sent on a conplenentary link (e.g., an
wa@piovnse4sn t he case of a downlink HARQ transm BGT/082008/077114

The data may then be retransm {ted during subframe 5

of the same HARQ interlace 1 éﬁd, upon a successful

transm ssi on, an acknow edgenent ("ACK"') signal is

received (e.g., via an uplink) Simlar operations may
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nei ghbori ng nodes on the M HARQ i nterl aces. [0067
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where M= 4, N may be dynam cally set between a
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determ natj on of the
1nter?erence related feedback from one or more access points and/or access terminals in

the system (e.g. as discussed above in conjunction with FIG. 2). Thus, at any given
time, the number N of downlink (or uplink) HARQ interlaces out of the total number M
of HARQ interlaces may be defined based on the downlink (or uplink) activity of
neighboring nodes on the M HARQ interlaces.

[0067] N may be a fixed value or dynamically defined. In a case where M =4, N
may be dynamically set between a minimum value Ny greater than zero and a
maximum value Nyax lower than 4. In some cases the value N may be randomly
determined. Typically, however, the value N may be selected in an effort to more
effectively mitigate interference between nodes in the system. The determination of the

value N may be based on various criteria.



value N may be based on various criteria.[0068] For

exanple, one criterion muy relate to how access points
wae@ogepboyed in the system(e.g., the total neeiyEs2008/077114

access points, the density of access points within a

gi ven area, the relative prom?nty of the access

points, and so on). Here, if there are a |arge nunber

of nodes that are close to one another, a smaller
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| ess senS|t|V|t¥ to interference) whereby a larg
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Im&t&&n&ym&%@ﬁ A& VAR fBﬁN'mz(}ebegusedby a restricted
access point or its associated ‘access term nals) nay

[ou7e] T erlg svint Bagas el ghberkindde ¢ €4 magrdfitlethic RalUN N based on
accordingly. [0071] The network node 114 al so nay

chetivoe inktrfased-rolatddnbferheti@nEe. i asfdiscnme d anFiGe Q¢ Vexdexample,
fromone or nore access points (e.g., as discussed at
fe@unider offmcesyyamps keard by gher pf@seiscminabingdetbe sgleiviei pybimity of
a lower value of N nmay be defined. In this way, the

hgrisegss eolnHAR@lq gecess|terual ey aeterminaddisedb o mesasysiment

may be red hereby redu0|n the probabiljty of

TSRPE FosF G &0 Oaht eaerssermppl Nnpirgyaynthemeteqss ngdg | bt may

eh[errnine whether transmissions at a given cell (e.g., by a restricted access point or its
associated access terminals) may interfere with a neighboring cell and define N
accordingly.
[0071] The network node 114 also may define N based on interference information
received from one or more access points (e.g., as discussed at FIG. 2). For example, if
interference values are high, a lower value of N may be defined. In this way, the
number of HARQ interlaces used by a given access point may be reduced thereby
reducing the probability of interference on each set of N HARQ interlaces out of the

total number of HARQ interlaces M.



total nunber of HARQ interlaces M[0072] As

represented by block 404, in sone cases the network
woowe/039%4d9 may specify specific HARQ i nt erl acesp€DUR®08/077114

used by specific access p0|nts For exanple, the

networ k node 114 may det ermi né’t he anount of

interference that nay be seen on each of the M HARQ

i nterl aces by a given access point and assi gn HARQ
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network node 114 may then designate HARQ interl aces 1

Ry d2tefrome tis# downtinletracsoesssorpl the at@4s p¢i0O B onddie two HARQ
menti oned above, the determ nation of interference on
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by the network node 114. For exanP the |i kel i hood
acericaninals aprosiafsdrwidethe roeres Poiay | Ok This BYaibe dgteraisisd for
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ace 3GPP) and forward
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downl i nk, an access terninal may nonitor the downli nk

G aRE ﬁié'y‘l’)% HaSdesrf s@%@ns%c&%@sﬁdle InefITRBbHO N PLIFGR example, the
per-HARQ i nterl ace (e.g., per-TTl) basis. Simlarly,

fildlibobé ofipltdridtertd bateRa hotl @ mihyied déreynin@lbdsed ofi BEe or more
uplink and provide interference-related information on

mcpeirerhfiR@ onts ecdeaed f{otn gng oeorc BEtgss basiisls dslismsed herein.
cases (e.g., DRC feedback in 3GPP2), the feedback from
Enaddites Sorttee dowmainkpageesroterminahy i élepeﬁtemm ganeetd dwencl
resolution. In such a case, ACK/ NACK feedback or sone
auahisy indjggEonf “GQISHpREH Pl CHErob bR Adniogmtienior ﬁaychaHARQ
deS|red sef of HARQ interl aces. anot her  ex
HEARCE ke dé’t‘ gaghaf Bl ingdHie aa@?%@@ﬁth&dn r@awhtogﬁwtwork node

m . eglso %or tile downlink, an access terminal may monitor the downlink and provide
interference-related information on a per-HARQ interlace (e.g., per-TTI) basis.
Similarly, for the uplink an access terminal may monitor the uplink and provide
interference-related information on a per-HARQ interlace (e.g., per-TTI) basis. In some
cases (e.g., DRC feedback in 3GPP2), the feedback from an access terminal may not
provide per-HARQ interlace resolution. In such a case, ACK/NACK feedback or some
other type of feedback may be employed to identify a desired set of HARQ interlaces.
As another example, downlink data rate may be adjusted on a given HARQ interlace to

determine the rate at which the access terminal can successfully decode the data (e.g.,

with a given accuracy). Based on the best data rate determined for each HARQ



determne the rate at which the access term nal can

successfully decode the data (e.g., with a given
w@ewanzay) . Based on the best data rate deter P@EUST008/077114

each HARQ nterl ace, an assunptjon may be made as to

whi ch HARQ interlace w | pro@gde the best perfornmance

for a given access point. Alternatively, a centralized

HARQ i nterl ace sel ection scheme may be enpl oyed (e.g.,

whe the n rk node si gnat interlace
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(where DPCH rel ates to a dedi cated physical channel)
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In some aspects, the network node 114 may desi gnate
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In this way, in the event the uplink or downlink

synghtonizedf Su¢lt $yackionizaveremay e aehicwdn ot capmnpledysing an

| east a portion of the designated HARQ interl aces nm

dpstpentsiysh a1 ay-HPICH erhese PREE reldesdn adlediepicd physicalishgynel) or
interlaces 1- 4 are .assigned to a first access point
b talox “iltﬁ@]@ rSV%@‘é%mBatl-on%g%?“éQ i dt d

sﬁczint t hese_ access oiﬁSSIaPFI ngtab:econ‘
EEFEC, 885V i Ehr o ERERT PO Ry el oseqsthnpiaRQ
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e acces S IS chroni
{98 anengesess i Ahock 06, deupetr S naro
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networ k node 114 may send a node-specific designation

1@ a8dghtda6 Qg St 40ds8 ok af MHARE) Wirkacaosle 8 hidastigfcs®Nsccond
a common designation to all of the access points in a
sekssofoicthessacpeaisipomts wilDidat]beAsbjeepd esmndrteroy filoinothk other
408, the access point 104 (e.g., a HARQ contro
eeapgrentton3y (east thtdee f iHARY fietedance ceomif thel tinemg 2 e access points
determ nes the HARQ interlaces it will use for uplink

wrog exashiamzedomuni cati on. Here, the access point 104

w || have received the value N fromthe network node
HPZ61 | n A%r@p@é@mdd bnbloplet e the prswarkomogle 114 then sends e HARQ

interlace parameters it defined to one or more access points. For example, a network
node 114 may send a node-specific designation to each access point or the network node
114 may send a common designation to all of the access points in a set of access points.
[0077] As represented by block 408, the access point 104 (e.g., a HARQ control
component 340 of the interference controller 322) determines the HARQ interlaces it
will use for uplink or downlink communication. Here, the access point 104 will have
received the value N from the network node 114. In the event the network node 114
designated the HARQ interlaces to be used by the access point 104 the access point 104
may simply use these HARQ interlaces. In some cases, the access point 104 may

randomly select a parameter.



designated the HARQ interl aces to be used by the
access point 104 the access point 104 may sinply use

W0 bage3HARQ i nterl aces. I n sone cases, the acCPGHURM®NSI077114
104 may randonmly select a paraneter [0078] I f the HARQ
interl aces were not deS|gnateé by the network node 114
or selected randomy, the access point 104 nay
determ ne which N HARQ interlaces to use based on
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barofexcnpleerchbe access point 104 may conti nuously
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[0081] As represented by block 410, the access point 104 may determine a timing
offset to use for uplink or downlink communication. For example, the access point 104
may continuously monitor a link over a period of time to determine approximately when
a neighboring node commences and ends its transmissions. In this way, the access point
104 may determine (e.g., estimate) the timeslot timing of the neighboring node. The
access point may then synchronize the timeslot timing of its uplink or downlink to that
time. In some aspects this may be involve defining a Tau-DPCH parameter.

[0082] In some cases (e.g., 3GPP), access points may synchronize their timing (e.g.,
HS-PDSCH timing) by time aligning their P-CCPCHs (primary-common control

physical channel). Such synchronization may be achieved, for example, through the use



time. In sone aspects this may be involve defining a

Tau- DPCH paraneter. [0082] In sone cases (e.g., 3GPP),
W@e®en394pni nt s may synchronize their timng (ePQI/PS2008/077114

HS- PDSCH tim ng) by tine aligning their P-CCPCHs

(pri mary-conmmon contr ol phy3|89I channel ). Such

synchroni zati on may be achi eved, for exanple, through
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[0085] The HARQ interlace parameters (e.g., N and the specific HARQ interlaces
used by a given node) described above may be adjusted over time. For example, the
information described above may be collected on a repeated basis and the parameters
adjusted accordingly (e.g., with hysteresis and/or slow filtering if desired). In this way,
the HARQ interlaces may be deployed in a manner that accounts for current interference
conditions in the system.

[0086] In some implementations HARQ interlaces may be allocated in a
hierarchical manner. For example, if no restricted access points are deployed in a

coverage arca of a macro access point, a full set of HARQ interlaces (e.g., 8) may be



the HARQ interl aces may be deployed in a manner that
accounts for current interference conditions in the
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may be allocated in a hierarchical nmanner. For
exanple, if no restricted acceéss poi nts are depl oyed
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elstrotat aedesis points ©.gnay =ntays descdbéd alede( dhg npmber &f HARQd
manner or dynam cal |y adjusted) based on various '
oigriaeey allogstediins hisswedmae beidpfifed. (§.¢;. in e Sxed oraaderas cygamically
poi nt deploynent, traffic, interference, et¢.). For
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detail. In so aspects this 'schene 1 nvo ef 1 ni ng
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tritdPforeriod GHll de RIEQribe @ iy rd ddeel. VIarsb il SispeRtsiiisablereinvolves

defined in various ways. For exanple, in sone cases a
pefofing e tramgmic poper (sefila saet asthe padfiles02 stmwndefHIGe6 thae defines
transmt power for different points in tine. In sone
didfceant popedtivdleovayinge Swhiameefiloynartalegveatous for(rs.agd be defined
si nusoi dal waveform . In sone aspects a profile may be
pevarions waynstfagaempicninsome @sesa mastieri seannise @vpdgf vakues that
nininﬁn1value (M nd a periqd 604 may be defiq&ﬁ

figinctthe gt pRYer[ion@sFreat peighddimep JWEPMBFHCP f 8TafHY May be
Qeeﬁn%a%gl atnoeqﬁa(l)t{]otnr@.l g.,tarsellr?ussglldtal \ng\flev%mll).n 11(1j IsofrIlee arlseprégts a profile may be
periodic. As shown in FIG. 6, a maximum value (MAX), a minimum value (MIN) and
a period 604 may be defined for the profile.

[0088] A transmit power profile may be used to control transmit power in different
ways. For example, in some cases the transmit power profile is used to control total
transmit power. In some implementations, overhead channels (e.g., CPICH, etc.) and
dedicated channels may operate at a constant power. Leftover power according to the
transmit power profile may then be shared among the other channels (e.g., HS-SCCH

and HS-PDSCH). In some implementations overhead channels may be scaled.



ways. For exanple, in sone cases the transmt power
profile is used to control total transmt power. In
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terminals, the number of active access terminals, and the average downlink traffic at
each access point (e.g., in each cell).

[0092] As a specific example, the definition of a transmit power profile parameter
may be based on how access points are deployed in the system (e.g., the total number of
access points, the density of access points within a given area, the relative proximity of
the access points, and so on). Here, if there are a large number of nodes that are close to
one another the parameters may be defined so that neighboring nodes may be less likely
to transmit at a high power at the same time. As an example, the transmit power profile

may be shaped such that a given access point may transmit at or near maximum power
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transmissions at higher power levels may be used (e.g., a discussed above).

[0095] In some cases the network node 114 may define the transmit power profile
parameters based on received interference-related information (e.g., feedback from one
or more access points and/or access terminals in the system as discussed above in
conjunction with FIG. 2). For example, the number of access points heard by given
access terminal and the relative proximity of the access points to the access terminal
may be determined based on measurement reports received from the access terminal. In
this way, the network node 114 may determine whether transmissions at a given cell

(e.g., associated with a restricted access point) may interfere with a neighboring cell and
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cases the network riode may specify specific phase
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may, determ ne that downlink transm ssion b
nelghbormg 10des in a manncr that mitigates mterference Detwben the nodes. As a

specific example, the network node 114 may determine that downlink transmission by
the access point 106 may interfere with reception at an access terminal associated with
the access point 104. This may be determined, for example, based on the downlink
interference-related information that the network node 114 may acquire as discussed
herein. The network node 114 may then designate different (e.g., 180 degrees out of
phase) phase offset values for the access points 104 and 106.

[0099] As represented by block 506, the network node 114 then sends the power

profile information it defined to one or more access points. Here, the network node 114
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AELss poink i 04 pay ﬁadl)do@llﬁhﬂﬁﬂliﬁt aParaeEd de-gatheribhess affseph
h t dom I
BT Ol U EERETSn b ST ST o B L o
aei%t%f BTG B Eiu iy OO B Eng ﬁv&lﬁi&paﬁm@tswo 28 based

C ¥ fﬂe ?ﬂlnna%e Weﬁg Rfag %Fcta%asse tﬁ({) Eéc%ssﬁ@oﬁgtqn%p rﬁﬁ@ﬁl@ cﬁlng

PPt dyﬂaﬁﬁc%ﬁ§ 'd@t%rrﬁing QN htam&s%t ey &alkid Yon I%unc_tlon with the

termnea hase of f set alue to use In COI’]]U ction

ﬁfaﬁsm{ érrp%\fﬂm hinP@WR! mRK R rh Sand PeRbaPMant@RXd M Mecc@ Point
period paraneters the access point 104 received from

1 tvercoeb v frsmnadecthbd ndR0A2] I n sonme cases the access
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access point 104 may determ ne which phase offset
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For exanple, at block 508 the access point 104 ma
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to determine the interference on the link. As an example of the latter case, when the
access point 104 is idle, it may monitor interference (load) from out-of-cell on the
downlink. In this way, the access point 104 may select the phase offset value that
provides minimal out-of-cell interference at block 510.

[00103] In some cases, the access point 104 may cooperate with one or more other
access points to determine the phase offset value. For example, the access point 104
and the access point 106 may negotiate to use different (e.g., out of phase) phase offset

values. In such a case, the operations of block 508 may not be performed.
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termnalj fromeach access point i . [00106] Referring
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of a schene for varying receive attenuation (e.g.,
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will be described in nore detail. In sone aspects this
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€ niItlga al1< ?ec\ell%rela tlélgual;igrrl g?oﬁle such as the profile 802 shown in FIG. 8 that

defines different attenuation levels over time. Such a profile may take various forms
and be defined in various ways. For example, in some cases a profile may comprise a
set of values that define the receive attenuation for different points in time. In some
cases a profile may be defined by an equation (e.g., a sinusoidal waveform). As shown
in FIG. §, a maximum value (MAX), a minimum value (MIN) and a period 804 may be
defined for the profile.

[00107] As described in more detail below, in some aspects receive attenuation-based
fractional reuse may be achieved through the use of a receive attenuation profile. For

example, neighboring access points may use the same profile (or a similar profile) but
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[00110] As a specific example, the definition of a receive attenuation profile
parameter may be based on how access points are deployed in the system (e.g., the total
number of access points, the density of access points within a given area, the relative
proximity of the access points, and so on). Here, if there are a large number of nodes
that are close to one another the parameters may be defined so that neighboring nodes
may be less likely to receive at a high attenuation level at the same time. As an
example, the receive attenuation profile may be shaped such that a given access point
may receive at or near maximum attenuation for a relatively short period of time. In this

way, the receive attenuation profile may provide adequate isolation when a large

number of phase values (¢.g., 60 degrees, 120 degrees, etc.) are used by various nodes in
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[00113] In some cases the network node 114 may define the receive attenuation
profile parameters based on received interference-related information (e.g., feedback
from one or more access points and/or access terminals in the system as discussed above
in conjunction with FIG. 2). For example, the number of access points heard by given
access terminal and the relative proximity of the access points to the access terminal
may be determined based on measurement reports received from the access terminal. In
this way, the network node 114 may determine whether transmissions at a given cell
(e.g., associated with a restricted access point) may interfere with a neighboring cell and

adjust the attenuation profile parameters accordingly. The network node 114 also may
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[00117] As represented by block 706, the network node 114 then sends the
attenuation profile information it defined to one or more access points. Here, the
network node 114 may send a node-specific designation to each access point or the
network node 114 may send a common designation to all of the access points in a set of
access points.

[00118] As represented by blocks 708 and 710, the access point 104 (e.g., a profile
component 344 of the interference controller 322) determines the receive attenuation

profile parameters it will use for uplink communication. In the event the network node

114 designated all of the receive attenuation profile parameters to be used by the access



designate different (e.g., 180 degrees out of phase)
phase of fset values for the access points 104 and 106.
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114 then sends the attenuation profile information it
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to each access point or the network node 114 may send
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value to use in a simlar nmanner as di scussed above.
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uplenkl. iInkhis pRy athe es@npbp@niof4tthay edect dre phaseqffseheslue thet provides
access point 104 is idle, it may nonitor interference
minag) odtradracl uptedereaed at biarktHA. uplink. In this way,

the access point 104 may sel ect the phase offset val ue
{‘Wé{n]pr diiseras cases, the access point 104 may cooperate with one or more other
access points to determine the phase offset value. For example, the access point 104
and the access point 106 may negotiate to use different (e.g., out of phase) phase offset
values. In such a case, the operations of block 708 may not be performed.

[00122] As represented by block 712, the access point receives on the uplink based
on the current receive attenuation profile (e.g., by applying the attenuation profile to
received signals). Thus, the receive attenuation may vary over time in a manner that
may mitigate interference with neighboring nodes.

[00123] The receive attenuation profile parameters (e.g., maximum, minimum, and

period parameters defined by the network node 114) described above may be adjusted

over time. For example, the information described above may be collected on a



m nimal out-of-cell interference at block 710. [00121]
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or.current jnterference conditions i.n the system._ For
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0, operatlons rel atlng to the use of fractional

(qqqg &5 HARR) SRRy 4 speect i ve transn155|on (e.q.
puncturlng) on an upllnk or a downlink will be

pieaes] bad somc aRicetsdetfrattionaAeusEdthe@e athydh@ies canfipyshem
may transmt during one or nore defined tineslots
wi plaoringmodes (e@usactesp peimesdnaidranssss roaminady) ad eftat Gombe
referred to as a frame, a subframe, a slot, a
tramng tingsiuong kipogidnmifeny al moteTansmit amedHROF dtxenpds e first
and so on. [00125] In some aspects, a fractional reuse
aeckesrointayay tirsmyledugimgfa fist paidomes ghbpart eigtha eetisty of a

e.g., cess points and/Qr access term.nals) to
él&fg%g}% ? 2 8}9ﬂeslgt while a second access point transmits urn)lg a second portion
(e.g., another part of the subframe or the entirely of a different subframe) of a timeslot.
As a result, interference that may otherwise occur between the nodes may be reduced.
[00126] In some aspects, a determination as to whether a node will refrain from
transmitting during a given portion of a timeslot may involve determining how much
interference is present on different portions of the timeslot. For example, a node may
refrain from transmitting on those portions of a time slot that are associated with higher
interference.
[00127] Referring initially to FIG. 9, as represented by block 902, the network node

114 (e.g., a timeslot control component 346 of the interference controller 320) or some

other suitable entity may determine how a given transmit timeslot or a set of transmit



transmtting during a portion of one or nore transmt
tinmeslots. For exanple, a first access point may
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(e.g., and possibly larger portions with less separation) may be defined to improve
communication performance (e.g., throughput).

[00129] The timeslot portions also may be defined based on the traffic (e.g., the
amount of traffic, the types of traffic, the quality of service requirements of the traffic)
handled by the access points. For example, some types of traffic may be more sensitive
to interference than other types of traffic. In such a case, more timeslot portions may be
defined and/or more separation may be provided between the timeslot portions. In
addition, some types of traffic may have stricter throughput requirements (but less

sensitivity to interference) whereby larger timeslot portions may be defined.



separation may be provi ded between the tinesl ot
portions. In this way, neighboring nodes may be | ess

wo 2doelg9480 use the sanme tineslot portion (or PCT/US2008/077114
interference with a neighboring tinmeslot portion) and
any potentially interfering néges may t hereby be
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of a tinmeslot or set of tinmeslots. Cbnversely, i f
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ortions may be selected in an effort to_mti
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portion. Interference associated with the use of that timeslot portion may then be
determined (e.g., based on CQI reports collected over a period of time). The access
point may then be configured to use a second timeslot portion. Interference associated
with the use of the second timeslot portion may then be determined (e.g., based on CQI
reports collected over a period of time). The network controller may then assign the
timeslot portion associated with lowest interference to the access point.

[00134] For an uplink, an access terminal may be configured to initially use a first
timeslot portion. Interference associated with the use of that timeslot portion may, for
example, be determined indirectly based on the transmit power values (e.g., as

automatically set by power control commands from an associated access point) used



the system In sone aspects, a determ nation of which
timesl ot portion a given node should use nay be
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to the access point. [00134] For an uplink, an access
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suitable synchronization scheme.

[00137] As represented by block 908, the network node 114 then sends the timeslot
portion parameters it defined to one or more access points. For example, a network
node 114 may send a node-specific designation to each access point or the network node
114 may send a common designation to all of the access points in a set of access points.
The network node 114 also may send one or more timing offset indications to the access
points for use in synchronization operations.

[00138] Referring now to FIG. 10, this flowchart describes operations that may be
performed by an access point for downlink operations or an access terminal for uplink

operations. Initially, the downlink case will be treated.



such potential interference, the network node 114 may
assign different tineslot portions to the access
wW@iwn3v43D4 and 106. [00136] As represented byP®i/u81008/077114
906, the network node 114 nmay _determne a timng
of fset of one or nore access 56ints in order to
synchroni ze the tineslot timng of the access points.
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access point or the network node 114 may send a common
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access points. The network node 114 al so may send one
pmestot portiomiongeof f set i ndications to the access points

for use in synchronization operations. [00138]

Fdolr i d§thedumastet pption s nohilesignataidivahe nefawek nestosl 14 or

operations that may be,?erforned by an _access poi nt
FAFCtARANIIMK . Bisaeedss paiat b4 may detesrige pdyvgh tyagslgtgortion to use

B X L bk T 51 LB 38t

int 104 ..g. ti | ot |
BETaTr PR horp P et une Rot ol Bhr B o He e tBRPREEO b 04 mey
bR SRRl by bbrgb b L e B g above atblock

965 geg@% iﬁ?&fﬂ&eﬂ?ﬁ&ﬁ%n@@x@r Rl p@ﬁo&’ssﬁqmpé’ aﬁ(fll‘ﬁonitoring CQI

access point” 104, the access point 104 may sinply use

bR dthefatRhctBQlin@REch peHoAUTRINGISes, the access
poi nt 104 may randonly sel ect which tinmeslot portion

tom1usle. 1hQOhEQhsch fthé heretd porst 10U rBr ddoPeraasitiefic or more other
desi gnated by the network node 114 or sel ected
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timesl ot portion to use based on appropriate criteria.
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timesl ot portion associated with the | owest

fipedpf Ryeile. Here, the access point 104 may deternine

which timeslot portion to use in a simlar manner as
H0dd2s 5 s rggm@legi( byblgglk 1004, the access point 104 may deterrnﬁlle a timing

offset to use for downlink communication. For example, the access point 104 may
continuously monitor a link over a period of time to determine approximately when a
neighboring node commences and ends its transmissions. In this way, the access point
104 may determine (e.g., estimate) the timeslot portion timing of the neighboring node.
The access point may then synchronize the timeslot timing portion of its downlink to
that time. In some aspects this may be involve defining a Tau-DPCH parameter.
[00143] As represented by block 1006, the access point 104 may send a message
(e.g., including timing offset information) to an associated access terminal to inform the

access terminal which timeslot portions are to be used for the downlink. In this way, the
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access point may then synchronize the tinmeslot timng
paeslboporodns to deasevhby thk ateess teamirtal i thepcsosEraspé ttGmay
this may be involve defining a Tau- DPCH par anet er.
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portions it w use for uplink communication. Int
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portions to be used by the access terninal 110 the
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portions. In sone cases, the access termnal 110 may
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If the tinmeslot portions were not designated by the

HOddolr k Insdme tases,dhe sakcssarcant 04 magringnitarhpliak oeeréerence during a
termnal 110 may determ ne which tinmeslot portion to
tigeslppraston iessEr.cestde determine mhach fresiefportiadesthe lowest

the access termnal 110 may sel ect the
mterference). In such cases, the accesspoint 104 may 1nstruct the access terminal 110

to use certain timeslot potions during a given phase of the interference test.
Alternatively, the access terminal 110 may tell the access point 104 which timeslot
portions are being used for a given phase of the test.

[00147] In some cases, the access point 104 may cooperate with one or more other
access points to determine which uplink timeslot portion to use. For example, the
access point 104 and the access point 106 may negotiate to use different (e.g., mutually
exclusive) timeslot portions. In such a case, the access point 104 may forward this
information to the access terminal 110.

[00148] As represented by block 1004, the access terminal 110 may determine a

timing offset to use for uplink or downlink communication. For example, the access



timesl ot portion associated with the | ownest
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portion to use in a simlar nner as di scussed above

at bl ock 904 or this may occu 7automatically due to

t he power control operations of the access point 104.
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scheme.

[00151] Referring now to FIGS. 11 and 12, operations relating to the use of a
fractional reuse scheme employing spectral masks on an uplink or a downlink will be
described in more detail. In some aspects, such a scheme may involve configuring
neighboring nodes (e.g., access points and/or access terminals) to use different spectral
masks when transmitting. Here, instead of utilizing all of the available frequency
spectrum at constant power, cach node may utilize a spectral mask to create a non-
uniform power spectral density. For example, a first access point may transmit using a
spectral mask associated with a first set of spectral components (e.g., a first subset of an

allocated frequency spectrum) while a second access point transmits using another



transm ssions on the best available tinmeslot portions

(bl ock 1008). [00150] The above operations may be
w@eohoswed on a repeated based in an attenpt tBCT/US2008/077114

continually provide the best %ineslot portions for the

nodes in the system In sone §ses, a deci sion may be

made to not transmt during certain pilot bit tines to

provi de nore accurate SNR estimate (e.g., for EV-DO.
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of a fractional reuse schenme enpl oyi ng spectral masks
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nodes may be reduced. [00152] In sone aspects, a
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spectral mask may invol ve determ ni ng how nuch
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used. For exanple, a node nmay el ect to use a spectra
traisnisshert. i s associated with |ower interference. Here,

it should be appreciated that a given spectral mask
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discussed above). For example, access terminal measurement reports and/or reports
from access nodes may be used to determine the extent to which the nodes in the system
may interfere with one another when a given spectral mask is used.

[00155] As represented by block 1104, in some cases the network node 114 may
specify specific spectral masks to be used by specific nodes. In some cases the spectral
masks may be assigned in a random manner. Typically, however, the spectral masks
may be selected in an effort to more effectively mitigate interference between nodes in
the system.

[00156] For example, for a downlink, an access point may first be configured to use a

first spectral mask (e.g., a filter defined with certain spectral characteristics) when



spectral mask may conprise a positive mask (e.g.

defining frequency conponents to be used) or a
woe@answsd mask (e.g., defining frequency conpoPE€nUS2009077114

to be used). [00153] Referrin% initially to FIG 11

as represented by block 1102, Phe network node 114

(e.g., a spectral mask control conponent 350 of the

i nterference controller 320) nay receive i nformation
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nodes in a manner that mitigates interference between the nodes. As a specific example,
the network node 114 may determine that downlink transmission by the access point
106 may interfere with reception at an access terminal associated with the access point
104. This may be determined, for example, based on the downlink interference-related
information that the network node 114 may acquire as discussed herein. To mitigate
such potential interference, the network node 114 may assign different spectral masks to
the access points 104 and 106.

[00159] As represented by block 1106, the network node 114 then sends the spectral

masks it identified to the appropriate access point(s). Here, the network node 114 may



(e.g., based on CQ reports collected over a period of
tinme). The network node 114 may then assign the
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phiiae fed BadoEhE RO PT symaothyr igterisramcerealateth pargpister during cach
mask that will be used for the uplink or the downlink.
P#HIQHRS tednt t he network node 114 desi gnated the
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access points to determine which spectral mask to use. For example, the access point
104 and the access point 106 may negotiate to use different (e.g., mutually exclusive)
spectral masks.

[00163] As represented by block 1204, the access point 104 sends a message to the
access terminal 110 to inform the access terminal 110 which spectral mask is to be used
for the uplink (or, optionally, the downlink). In this way, the access point 104 may
transmit on the downlink using the best available spectrum and/or the access terminal
110 may transmit on the uplink using the best available spectrum (block 1206). Here,

an equalizer at the receiving node (e.g., the access terminal for the downlink) may



desi gnat ed spectral mask. In sonme cases, the access
poi nt 104 may randomy sel ect which spectral nmask to
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by the network node 114 or sel?cted random y, the
access point 104 may det er mi nélwhi ch spectral mask to
use based on appropriate criteria. In sone aspects,
the access point 104 nay sel ect the spectral mask
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cell). In addition, in cone cases, the equallzer may
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spectral mask enployed at the transmtting node (e.g.,
bitecactheswdgomnag bé ardutdde downl i nk) . [00164] The above
operations may be performed on a repeated based in an

HY0d eipt Ih somonsnentsad Hetemioatiabeastthevhigthst a spdowil hiiscrmpg ken

for the nodes in the system [00165] Referring now to
mregling dgrgaylinyolyp detatminie hosy murhmteréerenss iysesn gyheg different

spreading codes are used. For example, a node may elect to use a spreading code that is
associated with lower interference.

[00167] Referring initially to FIG. 13, as represented by block 1302, the network
node 114 (e.g., a spreading code control component 354 of the interference controller
320) may receive information that is indicative of the interference associated with
different spreading codes subsets of a set of spreading codes allocated for downlink
transmission.

[00168] The operations of block 1302 may therefore be based on interference-related
feedback from one or more access points and/or access terminals in the system (e.g., as

discussed above). For example, access terminal measurement reports and/or reports



fractional reuse schenme enpl oyi ng spreadi ng codes
(e.g., Wal sh codes or OVSF codes) are described. In
wG@ v/ 03Epect s, such a schene may invol ve conf i BCr/USIP08/077114
nei ghbori ng nodes (e.g., acces§ poi nts) to use
di fferent spreadi ng codes whefl transmtting. Here,
instead of utilizing all of the codes in an allocated
set of spreading codes, each node nay utilize a subset
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represented by block 1304, in sone cases the network
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used by specific nodes. In sonme cases the spreadi ng
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however, the spreadi ng codes may be selected in an )
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bet ween nodes .in the system ) ) ) )
104 may interfere with reception at an access terminal associated with the access point

106. This may be determined, for example, based on the downlink interference-related
information that the network node 114 may acquire as discussed herein. To mitigate
such potential interference, the network node 114 may assign different spreading codes
to the access points 104 and 106.

[00172] As represented by block 1306, the network node 114 then sends the
spreading codes it identified to the appropriate access point(s). Here, the network node
114 may send a node-specific message to each access point or the network node 114
may send a common message to all of the access points in a set of access points.
[00173] As represented by block 1308, the network node 114 also may send one or

more other sets of spreading codes to the access point(s). As will be discussed in more



[00170] For exanple, an access point may first be
configured to use a first set of spreadi ng codes when
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over a period of tine). The access point may then be
configured to use a second set of spreading codes and
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?ghwork node 114 al so may desrgnate spreadi ng codes
nei ghbori ng nodes in a manner that mtigates

[ovt 4] erresT&einbabwag FIGhe:, A eseschd By DRRE&I 40T, tﬁé(adfﬂébs%omt 104
the network node 114 nmay determn ne t%at downl i nk

{a@nsspresiigncdaly cohteolavap®scpGibaiof Hedntaefyrentd esrt@tler 322)
with reception at an access term nal associated with
t¢ternziveetbs spoif spredditg cddeis shatamill be usket for Hieravnlihbr In the event
exanpl e, based on the downlink interference-related
thefngrwiaakinede 1 Khdestgneteddhanst ko browhed.1tha apagys prigiul Memagssimply
di scussed herein. To mtigate such potentia

3ot the fesignqded sct nia spBLBI%R. ﬁheaeceﬁﬂmﬁ*awmgy gdomly select which
dlffergﬁﬁ r adln codes to the access points 104 and
16T spr W%? %%resented by bl ock 1306, the netmork
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00173] As re resent bl ock

§ataKcdied ess&&étea lsith tRBYovw@D Mt @R@erRE. FBF @xaa{ﬂw rtheS@Jc@ss point
of spreadi ng codes to the access point(s). As w
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t he spreadi ng codes that are not being used by a given

haemwl 1304 1i¢.g ariadarh thbessqidffcicngsptadas; doded oar diffeemgeriods
used by sonme other access point. [00174] Referring now
obtime @é1d monitersng €I esmeathpyintsirfsrdocd-adated piremater dsgng each
point 104 (e.g., a spreading code control conponent

BE®H t1PR. i nt er f er ence control | er 322) determ nes the

set _of spreading codes that will be used for, the
HOAA0li ndn spge cages.dlgpgeess point 104 may cooperate with one or more other

access points to determine which set of spreading codes to use. For example, the access
point 104 and the access point 106 may negotiate to use different (e.g., mutually
exclusive) set of spreading codes.

[00177] As represented by block 1404, the access point 104 may optionally
synchronize its timing the timing of one or more other access points. For example, by
achieving chip alignment with neighboring cells (e.g., associated with other restricted
access points), orthogonal channels may be established between the access points
through the use of different spreading codes at each access point. Such synchronization
may be accomplished, for example, using techniques as described above (e.g., the

access points may include GPS functionality).



the network node 114 designated the set to be used,
the access point 104 may sinply use the designated

W@ 2109/0893350me cases, the access point 104 nay PENUS2U0E077114
sel ect which set of spreading godes to use. [00175] If
the set of spreadi ng codes waéd” not desi gnated by the
networ k node 114 or sel ected randomly, the access
poi nt 104 may determ ne which set to use based on
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1304 (e.g., through the use of different spreading
6meesccevaioddd feferanthentkindy. of time and nonitoring
CQ or sone other interference-rel ated paraneter
phoni79lg eacipreetritabtibwblotk m#)S, tHlditasspolnn 1840 s@IdS asBSsage to the
the access point 104 may cooperate with one or nore
atchsy tcacioelsis Ogoimfbsn the abetssterimenl U0 ehidespradling code is to be
spreadi ng codes to use. For exanple, the access point
194 fanidc dhenbiels esadddiont theeecasapoine Hdst inay scndgniggmation to the
di fferent nmut ual | y excl usive) set of spreadin

wa@st.eﬂ{ue_el(lﬁ Thitddonibies Yierrpesadivg ceﬂ%*ékatlag@m}t. fefpg used By the
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e  access pol e use o ferent

FRL AR (6h LRLSS e @Ed ?egg)h %@'Q&ﬁﬁ’ cds:l%g.nfn ad%ﬁ’tgh, as relplée’sented by block

synchroni zat1 on may conpl | d, for exanp

WS N ehet REENGIHES 330 UKIGRE R IRONRIC (BofmatidRnAGLBS Sccess
poi nts may include GPS functionality).[00178] As

p&ipt BBEdidRERhO e alida 6t retditesats teslopalink. 104 may
optionally determ ne the spreadi ng codes that are used
[0018hle dn some émplchentatione §& qootss tamiGld ho nafyderahfigured to

be acquired, for exanple, fromthe network node 114 or
diilizegh¢ infémmtion megaodihg theapred mgrodesnat esal by thi acdehepoint 104 to
backhaul ). [00179] As represented by bl ock 1408, the
aeceeféicisailndecrds theakerived infsBaten.t Borrgrample, a signal processor 366
(e.g., comprising interference cancellation capabilities) may use these other spreading
codes in an attempt to cancel, from the received information, any interference created by
signals received from another node (e.g., the access point 106) that were encoded using
these other spreading codes. Here, the original received information is operated on
using the other spreading codes to provide decoded bits. A signal is then generated
from the decoded bits and this signal is subtracted from the original received
information. The resulting signal is then operated on using the spreading codes sent by
the access point 104 to provide an output signal. Advantageously, through the use of
such interference control techniques, relatively high levels of interference rejection may

be achieved even when the access point 104 and the access terminal 110 are not time

synchronized.



access termnal 110 to informthe access term nal 110
whi ch spreading code is to be used for the downlink.
WO pooasti4sd on, the access point 104 may send i NPOF/DB2008/077114

to the access termnal 110 that identifies the

spreadi ng codes that are not Bei ng used by the access

poi nt 104 and/or that identifies the spreadi ng codes

that are being used by sonme other access point (e.g.,

y.ohbar.i access [0t . 1 represent
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EQIRI-YEStel kéhchltefo M atink intb@828ck]l will lbeSRB&ibed. In particular, these
i npl enentations, the access ternmnal 110 may be

opuriticgy reldtetto cotitidliizgethc iensmit powadt ofam dcega tetinigal tdmitigate any
spreadi ng codes not used by the access point 104 to

mixréerefckitiod @otdsyteriend deayt daese ecthicwptink af onoredssoriatefaccess
exanpl e, a signal processor 366 (e.g., conprising

peinelciertbaideoperpiond ¢mithic same apalbr frpqucaey ohanyadizrent ¢aeker

ot her spreading codes in an attenpt to cancel, from
fraecnevei ved i nformation, any interference created by
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resulting signal “is then operated on using the

SRR NYs pOHEE. S ke ol 8 06 LSS aRO¢iNed 28&4ss Rrminal (c.g.,
provi de an out put signal. Advantageously, through the

w&essfoirsibl ¢ 10). rfueh frfoena®Rnaeat bolecdieshini vgress ways (c.g., over a
relatively high levels of interference rejection may
bekhalli exedheyierctahen t he access point 104 and the

access termnal 110 are not tinme synchroni zed. [ 00182]

194 83l o Ve sope retccndhicstagchecdragifaly mey pmvide angpdiasta of

based in an attenpt to continually provide the best
HigrEaencagt @ seleBbaraye acpess Mo - -naqcks poyEtlOm. Faexasple, as
Referrjng now to FIGS. 15 and 16, qperations relating
tiscusped hdein dhe apcpwiimingh ergpiadivdibaC SedrenBoinof0d may generate

g]]g%lslt : %{}%Ig?eplo{r]t:% Zléé gernednl% ?hevgle lre'pmbtg todt Se%rejtv&?oer 'no!ien 114 via the access

point 104.

[00186] In addition, access points in the system may generate a load indication (e.g.,
a busy bit or a relative grant channel) and send this information to its associated access
terminal via a downlink. Thus, the access point 104 may monitor the downlink to
acquire this information or the access point 104 may acquire this information from its
associated access terminals that may receive this information over the downlink.
[00187] In some cases interference information may be received from the network
node 114 or the access point 106 via the backhaul. For example, the access point 106

may report its loading (e.g., interference) information to the network node 114. The



operations relate to controlling the transmt power of
an access termnal to mtigate any interference the
w@emensv4ser m nal may cause on the uplink at a PCT/US2008/077114

non- associ at ed access point (e,g., that is operating

on the same carrier frequency46f an adj acent carrier

frequency). [00184] As represented by block 1502, a

node (e.g., the network node 114 or the access point

104) .receives power trok-r. sjgnal s fhat .nay
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point (e.g., access point 106), or an associ ated
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I nformati on may be received in various ways (e.d.,
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aspects, these received signals may provide an

fardkaapleonmekinium elldecdEpoecratlug, meinglab@néany paveesadue, or a

poi nt (e.g., access point 106). For exanple, as

wristogelgt fePaindi¢dtienaccess terni nal s associated with

t he access point 104 may generate neasurement reports
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fromits assocl ated access terninals that y receive

béihB106 T hARBdth Rks @Y Bk abOgs FOMNL 040KBask OB 8L ifOrmSRRB, the access
cases interference information may be received from

boiat Netwey Hetodsiae thkdodrer bbifig athiess (p0) the ak@@ntwfantefference) at
backhaul . For exanple, the access point 106 may report

theactadoing 1 (Ebaged on reetigral enam@)h ofithosigails dre dcoesk peint 104
network node 114. Thenetwork node 114 may then '

dicsives fiomnghe hdcsss tafroinatal 1i0o The acatshpoinh tdemsy fois desrmme the
the system |In addition, the access points in the

Basia algw ebiisasalicRaver dorrassessyerwing 1dp based ontibe ahaye

i nform each other of their respective Ioadindgb i
BspdreNERs(c.g., the maximum transmit power may be reduced by a certain amount).
[00190] In some aspects, an instantancous power value may be generated to control
the current transmit power of the access terminal. For example, in the event the amount
of induced interference is greater than or equal to a threshold value, the access terminal
110 may be instruct to reduce its transmit power (e.g., by a specific amount or to a
specified value).

[00191] In some cases, a power control operation may be based on one or more
parameters. For example, if the access point 104 receives a busy bit from the access
point 106, the access point 104 may utilize information from the measurement reports to

determine whether the interference at the access point 106 is being caused by the access

terminal 110.



[00188] As represented by block 1504, a transmt power

indication for the access termnal 110 is defined
whawed3ws t he above paraneters. This indicati OPCTEHS2008/077114

relate to, for exanple, a maxipgum all owed power val ue,

an i nstant aneous power val ue, 4r a traffic-to- pi | ot

(T2P) indication. [00189] In sone aspects, a nmaxinmum

transmt power value for the access terminal 110 is
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one or nore paraneters. For exanple, if the access

pOoil iécdbk fi@aahwesesatdmiul bit from the access point
106, the access point 104 may utilize information from

{00 93fe aRufenimptagaie poFiG. 50 adeparamtakbwhietkeéf0d, iesome
interference at the access point 106 is being caused
yplementatersshe tisg-ovardherinbO(‘ROIT DesRelddor amgecasspoing may be
FIG 16, in sonme inplenentations the transmt power

plieiy eddoilemicase abe e cecanvpntisr| yadwafomigadreentelepurposemxk ermrrmple,
uplink T2P. Mreover, in

n some cases no limit may be placed on the RoT threshold. In some cases, the RoT
threshold may be allowed to rise to a value limited only by the uplink link budget or a
saturation level at the access point. For example, an upper threshold RoT may be
increased in the access point 104 to a predetermined value to enable each associated
access terminal to operate at the highest T2P level allowed by its power headroom.
[00194] By allowing such an increase in the RoT threshold, the access point may
control its total received signal strength. This may prove advantageous under situations
where the access point is experiencing high level of interference (e.g., from nearby
access terminal). In the absence of an RoT threshold limit, however, the access

terminals in neighboring cells may get into a power race to overcome the interference

from one another. For example, these access terminals may saturate at their maximum



sonme cases this value may be defined as a function of
the downlink SINR The waveform 1602 of FIG 16

WO k009wsH3e es one exanple of a function that reP@r/ES2008/077114
downlink SINR to uplink T2P. In this case, the uplink
T2P application nmay be decr eaé%d as the downlink SINR
decreases. In this way, uplink interference from
access termnals in link unbalanced may be limted. As
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assocl at ed access 't mnal to opérate at the highest
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| owi ng such an increase in the RoT threshold, the

mw&m@alnnorfﬁa/y hef i1sothisi gasarh@éatb deRedinéakk ﬁﬂa@ﬂﬁh’n power
strength. This may prove advantageous under situations

wilec.e the access point is experiencing high | evel of
interference (e.g., fromnearby access termnal). In
109d 96lb s Frederriog naw tRETGt hit, @ bashelinhplementatiewensegnal attenuation
access termnals in neighboring cells may get into a
fretes maydeadiustagiie nubgase tHerferencsy Saek aparamemngyecomprise a noise
not her. For. exanpl e, these accgss ternlnals may
811G 105 Aitenyationy, eTliw FRaRyhi ek ding or signgl a;stsw&twpénag be

ggﬂagsfn%l,yeaﬁ@gteadsbased’ oenS é’llgrtlal S{FGBIYgﬂ(‘E fan%aslseuresci grgrlnfoltl(l:e%rr]ltodes (e.g., as
discussed herein) or certain signaling messages (e.g., indicative of interference)
exchanged between access points. In this way, the access point 104 may compensate
for interference induced by nearby access terminals.

[00197]  As represented by block 1702, the access terminal 104 may receive power
control-related signals (e.g., as discussed above). As represented by blocks 1704 and
1706, the access point 104 may determine whether the received signal strength from an
associated access terminal or a non-associated access terminal is greater than or equal to
a threshold level. If not, the access point 104 continues monitoring power control

related-signals. If so, the access point 104 adjusts the attenuation factor at blocks 1708.



at macro access points. To prevent such a race

condition, the transmt power of the access term na
woreapols94eeduced as a result of an increase in PCEURIS/077114

threshold. In sonme cases, such_a race condition may be

avoi ded through the use of a ﬁ%xinun1uplink T2P

control schene (e.g., as described above in

conjunction with FIG 16). [00195] As represented by
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106 (possibly after sonme nodification) to the access
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1704 and 1706, the access point 104 may determ ne

sranblarg ¢ddes (ie ECDAA o HISRA) ot nemderty dodestimnxEV-DO) may be
associ ated access term nal or a non-associ ated access

shared aragng 4l e eeqcsy peintathet resefiiatherssrambling eedesl fom all the access
| evel . If not, the access point 104 continues i
wemineky i ﬁ@bs‘ga\}@ﬁlyc@ﬁ £¢%ps point decodes the respective access terminal

information and removes the interference associated with the respective access
terminals.

[00200] In some aspects the teachings herein may be employed in a network that
includes macro scale coverage (e.g., a large area cellular network such as a 3G
networks, typically referred to as a macro cell network) and smaller scale coverage (e.g.,
a residence-based or building-based network environment). As an access terminal
(“AT”) moves through such a network, the access terminal may be served in certain
locations by access nodes (“ANs”) that provide macro coverage while the access
terminal may be served at other locations by access nodes that provide smaller scale

coverage. In some aspects, the smaller coverage nodes may be used to provide



rel ated- signals. If so, the access point 104 adjusts
the attenuation factor at blocks 1708. For exanple, in
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the access point 104 may increase its noise figure or
recei ver attenuation. As repré@ented by bl ock 1710,
the access point 104 may send a transmt power contro
nmessage to its associ ated access termnals to increase
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[0928H ek pelbassagizted Math apRagrayofe afemienadsdoly Pigp node may be

g&ces poi nt for thg access terninqu that are not
?I%ﬁotﬂ?a%@a%eé & e‘B@! > Ord 167 % éesé’é%téV§_ t'8rfiM[al s
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#ﬁﬁ{“kgpg codes (in IxEV-DO) may be shared anong al
e access points (that receive the scranbling codes

f(f()@fﬁ]al llnkgﬁoﬁg%gﬁ&tfoﬁﬁmtﬁ@ ltér}ninoc{\’blésﬁlgy 60 hhéﬁ’ totr&%relnce a macro

access point des e respecti vé actess term na

héotcok MBhioQRddANH alBEPNRR. FHRE cdt R fah 6 fodSHas batestigured or
with the respective access terminals. [00200] I'n sone
ASEERL D ab bR atRICNIdRYBash 8fadibi, 4¥BYss PEIn€ENody¥Bdmbdroaell, and so on.
network that includes macro scal e coverage (e.g., a

Adsoge famteaode haylbarconf@égued &r wteiedas asa Blenmeat odeB $Jlome eNodeB,
typically referred to as a macro cell network) and

sovabd reintdosd satooy ématgecileang.so oa. r esi dence- based or

bui | di ng- based network environnment). As an access

109203 I alF1G AT tlustipiges witstest epmayeisatiomesiger k800; penfigured to

access term nal nmay be served . in certain |ocatjons by
SHPPEE S NEHSE 0? uSERgs 1) Wbﬁgtthep‘ieﬁh“%gé hetcan gray bgdmalgarciisdf d'he
th

sys?erﬂa (fg(ﬁ)spsrovides communication for multiple cells 1802, such as, for example,
macro cells 1802A - 1802G, with each cell being serviced by a corresponding access
node 1804 (e.g., access nodes 1804A - 1804G). As shown in FIG. 18, access terminals
1806 (e.g., access terminals 1806A - 1806L) may be dispersed at various locations
throughout the system over time. Each access terminal 1806 may communicate with
one or more access nodes 1804 on a forward link (“FL”) and/or a reverse link (“RL) at a
given moment, depending upon whether the access terminal 1806 is active and whether
it is in soft handoff, for example. The wireless communication system 1800 may
provide service over a large geographic region. For example, macro cells 1802A-

1802G may cover a few blocks in a neighborhood.



term nal may be served at other |ocations by access

nodes that provide smaller scale coverage. In sone
w@zpenss39the small er coverage nodes nmay be uskPCI/US2008/077114

provi dei ncrenmental capacity growth, in-building

coverage, and different servi ees (e.g., for a nore

robust user experience). In the discussion herein, a

node that provides coverage over a relatively | ar ge

?0%64]“*1@6 19 ﬁfu%{ratgg aﬁ Qxe%plelgzt ot n?unrfc%ggP P ”18%?6 W%Ere one or

des coverage ov area

gsg Hﬂ@ RG&s a@% éﬁ)@yeﬁ%\;lﬁﬁﬁ QQe%rﬁénxﬁrJn%P %%:(éﬁicaﬁy the system

provi des “‘coverage over area th
M@i 1h@1ﬁ1dé§1ﬁﬂlt1@le”f%ﬁ1"t&n@de‘§@9 aoek 4 afeﬁ% nbddn 9@0?\%[1& Q9 AR
may be referred to as a pico node (e.g., providing
BRMEE@GEs WIdRCR snaiRR meivAdrk REVikéHnal (c.¢. OR2htlor M@ lber
associated with a macro node, a fento node, or a pi co
reidiendssy 9B@). rieick feretd Hode 481 @mande cowetd to awide ke mekdrk 1940
or a pico cell, respectively. In some inplenentations,
€ag hthe éhterneynde niabilelvperags soc et edrkvidSh vieea BSL router, a cable
di vided into) one or nore sectors. [00202] In various
megemcawireless Lk lee ptheeearinaeiagyymeray (b shever). tAs will be discussed
reference a macro node, a fepto node, or a_ pico node.

relpwesagherato nodgd 94 Q maz de C%@/gtg@d @osmegqﬁﬁwt%ﬁ access terminals
Tall rge%%%é%%ni‘%eiﬁf@ 0 S ipnal GHEN R ey 920 (2.
RS SRtiade PIRL BB el L8NS aﬁe%rg% S  P30 B P Fehwricea
%ﬂgreﬁg gﬁben aQQe%Qﬁémedafé%%ﬁmh%Bgﬁé ¢ e get‘ggﬁ%g]fa?ed (¢.g., home)

Ion system
Féﬂﬁ’@%dé{%) %fb%t nda RIS 'nrb&§ H&E&f fé}ntﬁ%d&ewlo
|np enen The s sten11800 rov es C nnunlcat|on

eo% amﬂél mr%f@ﬁ{d&dﬂe&@@msuch as, for exanple, macro
cells 1802A - 1802G wi th each cell being serviced by

F00QO5)r e&p@ndd) 1fiseeeess ctidiite 380d0vcagd maplHOSShAROSBBral
1804A - 1804QG . As shown in FIG 18, access termnals
8kongd &rcgp 200acoematihg arhnad IocaBdGicas) dr8d6fidedyaychind which

di spersed at various |ocations throughout the system
oebides saveral Facty aycrgs atces M(Hal HargGbcasmy covaragenssetiaed with
with one or nore access nodes 1804 on a forward |ink

{raqiing argardd Q92 Aa 20@Fe g é 200k aredrlineated by i vede Hpgpeand the macro
dependi ng upon whet her the access terminal 1806 is

SRMETARS B3R 2 aﬂﬁégqeré?presented by the hexagons. The tracking areas 2002 also
include femto coverage arcas 2006. In this example, each of the femto coverage arcas
2006 (e.g., femto coverage area 2006C) is depicted within a macro coverage area 2004
(e.g., macro coverage arca 2004B). It should be appreciated, however, that a femto
coverage arca 2006 may not lie entirely within a macro coverage arca 2004. In practice,
a large number of femto coverage areas 2006 may be defined with a given tracking area
2002 or macro coverage area 2004. Also, one or more pico coverage arcas (not shown)
may be defined within a given tracking area 2002 or macro coverage arca 2004.

[00206] Referring again to FIG. 19, the owner of a femto node 1910 may subscribe to

mobile service, such as, for example, 3G mobile service, offered through the mobile

operator core network 1950. In addition, an access terminal 1920 may be capable of



it 1s in soft handoff, for exanple. The wrel ess
comruni cati on system 1800 may provi de service over a

WO 200903geDngr aphi ¢ regi on. For exanpl e, macro cRCT/B5S2008/077114
1802A- 1802G may cover a few blocks in a
nei ghbor hood. [ 00204] FIG 19 PEl ustrates an exenpl ary
comruni cati on system 1900 where one or nore fento
nodes are deployed within a network environment.
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1980)he 48&H td&rRiF D 199618123 B4 Qe BY bP En GQURA £Slict1968 oMdenacro cell
area network 1940 (e.g.; the Internet) and a nobile

0B 8h&ivoBIO T B NEHYInk 0ch89Pa Vtdf EerkiBlnoded T EI, (c ., Gdbicento nodes
nodem a wireless |ink, or other connectivity neans

(9IA sib19)OB thst reditld wirkindi cetesgadidpelsoniesielande f9803. oFor

node 1910 may be configured to serve associ ated access
temnmile alenSR0sdrbeyis, outsideds s home, tieriabert@PEYA) standhrd macro access
optionally, alien access termnals 1920 (e.g., access
nedorficigalnodo 29@) and mvhen e suenribst isa¢ bewss, licos fawedbna dusto node

may be restricted whereby g@given access term nal

&@?égnqéﬁyl IheA Y Hes it pRoudd Bepprsecipfed thihafaatomedg 192Gveax pe
N G S
L2 o B Rerd b, SRR e Sordy et BB ERARST D g
e RS S S

gh %%reﬁg&ﬁc? JrOhE or ALRASK AL ntRYBE ﬁgﬁue%i%g’ﬁia?g%gﬂ | With one or
tracki ng areas 2002A, 2002B, and 2002C are”delineated

B¥rd REquvh &8s Ly ARskrb RBIORC. hrieMos@ue areas 2004
are represented by the hexagons. The tracking areas

AAasal 90 some hjitetsf aMd@csavieriage 920 eas beQBafighrad tdiédnect to a
exanpl e, each of the fento coverage areas 2006 (e.g.
peftreeddomer agle (age dh2@ddknits nddpofthe dcossd thiminal 1820) evhenever
coverage area 2004 (e.g., macro coverage area 2004B)
suchshoudctivite isqppsiblei doe dxanmdoeviemevertibe aceessganomal 1920 is
coverage area 2006 may not lie entirely within a macro
viher theasaap eepidrooa 1 930n itpnaychy desiredthapihg acenssrisamingt 1920

fento coverage. areas 2006 may be defined with a given
EQTRRKNISHC MnEaY B g emeigroneds i dge area 2004. Al so,

%Sﬂglr n rsgrng iaé:poectcsf)i\f %{ea&%esas rteer?nsmaglqgﬁo %Beor\é\peg within the macro
cellular network 1950 but is not residing on its most preferred network (e.g., as defined
in a preferred roaming list), the access terminal 1920 may continue to search for the
most preferred network (e.g., the preferred femto node 1910) using a Better System
Reselection (“BSR”), which may involve a periodic scanning of available systems to
determine whether better systems are currently available, and subsequent efforts to
associate with such preferred systems. With the acquisition entry, the access terminal
1920 may limit the search for specific band and channel. For example, the search for

the most preferred system may be repeated periodically. Upon discovery of a preferred



may be defined within a given tracking area 2002 or

macr o coverage area 2004. [00206] Referring again to
wWOo-2@@9/03839 t he owner of a fenmto node 1910 nmay SPOBUS100£077114

to nobile service, such as, for exanple, 3G nobile

service, offered through the Adbi | e operator core

network 1950. In addition, an access term nal 1920 nay

be capabl e of operati ng both in macro environnents and
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%ﬂﬁﬁhﬁcﬁ %%E%g%aaccess terntnal 1920 the access

termn may be served by an access node 1960 of

[09210BC 2 £G8b nofPRiak & PEIMAEKInRPRR Rpeddy BINEx gleoﬁ &en femto

set of fento nodes 1910 (e.g., the fento nodes %
Tt‘tﬁtldd‘ @?ﬂaﬁﬁsewltéy tB cart4if bE@SPRAInAG. UsEployments with

reS|dence 930). For exanple, when a subscriber is

st dledecduticted @relosbd) dssocsaiovied glvyn acetatedaindl mag boly be served

access node (e.g., node 1960) and when the subscri ber

by thatmivooresll mebilsngeoiethdnyddinte sttoffiode fodeg(e,g. nbdéemto

1910A). Here, it should be appreciated that a fento

nestbs 19mthahﬁyldbewmmWﬂrem@gruweremmeé?ﬁ%)t ilpgome

access termnals 1920. [00207] A fento node 1910 ma

e grapntatens. HROGE Brnbe @Strrce‘qiue meypivid er for ghlgast one node, at least

alternative, .on nulti frequenci es. Dependi ng on the

B ¢t dgnalinee daip F‘@“(S’rs%ur?%ﬁraupﬂ %P ¥ Y'Euency or one

[oaTH;  aBote Pt Pafic AR RO RGUTRe fitma o asa
Po(ggd é&l?sgggitlo(%%%g %L nldN 8 i &5 Etsproﬁrﬁg C?C %?%g‘ to a restricted

e COﬂ ure 0 CoO

grro%fs?(fnreﬁ ded 1k sglfégﬁm(afs gfhls i ‘Fnag ﬁ(ﬂ:‘é eriinchile

ccess term nal 1920) whenever s |V|ty 'S

Bastdchlag nedRbarP Xﬁf'%'n% aspied %\@Bsédh‘ﬁlb@&%? &ré@ arcsel”) may be
be

1920 is within the user's residence 1930, it may

deficd ed tidmt of teeBGOASS(clgg bintahodbO2ABataBARINd R hEn HITkys
with the hone fenmto node 1910. [00209] In sone

esped tist, ofiatcdsh ermombs SA tlemnehal wiieR @ll dpetoatoelss Wirtalirestricted
the macro cellular network 1950 but is not residing on
fango modts) pr efagianeaperast way foe fefeyed toas adefiitnethninel. a
E@ﬂferred roam ng list), the access term nal 1920 may
12lnudVariwus eelptecnshipp mapdhyppxgst Petefcen p @ oRdemisriode and a given
, the preferred fent o node l.éé? usi ng a Better
%tSetﬁmme%ler OF CXBAPIC+ T8RS PIRHICERY GRfyAn; a5Gep jmanal, an open

P ertlo %gag m§§ ?r}n tlgga f%Intoa 1\1/0acle| v‘%l?t'l 1?0 ?éétsrlc?erzisassomatlon A restricted femto

node may refer to a femto node that is restricted in some manner (e.g., restricted for
association and/or registration). A home femto node may refer to a femto node on
which the access terminal is authorized to access and operate on. A guest femto node
may refer to a femto node on which an access terminal is temporarily authorized to
access or operate on. An alien femto node may refer to a femto node on which the
access terminal is not authorized to access or operate on, except for perhaps emergency
situations (e.g., 911 calls).

[00213] From arestricted femto node perspective, a home access terminal may refer

to an access terminal that authorized to access the restricted femto node. A guest access



det erm ne whet her better systens are currently

avai | abl e, and subsequent efforts to associate with
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the access termnal 1920 may lLimt the search for

speci fic band and channel . Fo§4exanple, t he search for

the nost preferred system nay be repeated

periodically Upon di scovery of a preferredfento node
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exanpl e gl ven ento ode may rovi de cert

BN st S0l &6 fHeab Hridkd ?e?ﬁtotn%ﬁén e&@éﬁt f01I perkigRle F@%ﬂ&}s situations,
with so-called restricted (or closed) association, a

Hr\éRampleCRRA at 1 NMtAIRI(c. gﬁ)én Qbdcys Remial hadddy nbPIGaVERK Ercdentials
cell mobile network and a defined set of fenmto nodes
oepamissioneo terister woldee rd9dbed Ratomedé)de within the
correspondi ng user residence 1930). In sone
(0921 ¢]re Hioa Lomeajcnee, oddisctagurd beremsics ¢rdtee dratigusrfonctionality in the
provide, for at |east one node, at |east one of:
edmierdlofl Ademi@atode aticbeeld be @gp@@lﬂ@ﬂ; rwevsadhatg, piesrnode may
serV|ce [00211] .In some aspects, a restricted fento
poyidethmsane Wﬁ@fs%n%@nﬁh‘fyefplf gy caucragayes effior example, a pico
Su scrl er G oup me NodeB) is onge_.th provi des
IS BOpIo6Y 5 R a el fop eqpgEgess terminal,
t n1na|s This set may be tenporarily or permanently
d as necessary. In sone aspects, a O osed

?&i@r' be u@fe éJBlu tlllpq?g%c)es{'&\fn G 19&?Lonrh Qtﬁf%%né;hﬁm%ﬁ&ne%ﬁsly

ento no are a conmo

aﬁ)‘bgﬁ%oﬁﬁ&ﬁﬁﬁ&ltloh T&Imﬁl{l o ; g??ssta@&@'k Ratfnald ADAPRRINeTbove,

ch all fento nodes restricted fento nodes)

ée[bh&eﬂhﬁﬂél B8 AW iR NE Bf B0k E€Bast Qta®idn@vih &Fh&issions on the
channel . [00212] Various rel ationships may thus exi st

ﬂﬁ%ﬁﬁdﬁd&e@dr%ﬁlﬂlﬁse Mho fareded Rild(c dgivvBfk))aeReSt® the communication
termnal. For exanple, fromthe perspective of an
hnlc &em the badersadtionsito thp emmireid, andtdecvorye lirdf (er uplinka refers to the
femto node with no restricted association. A
c@smupiceteah ivnfromibaermanplsite tierbasostatidsnthinadenetiastion link
is restricted in sone manner (e.g., restricted for
wex be icstablivhcd Mg/ aoringledi-singlerqub Aysiom, prkipiceitBulipiteout
‘@X refer to a fento node on whi ch the access term na

DO hoiyptery of g ebsstyanat Wﬁt%t e on. A guest fento

[@ﬁrﬂn al®A @E\f@ ﬁ%sgﬁ:rg re{q% yg lﬁxg]tﬂgﬁe Z& @\/{?I grl?ntaarr]lte%%gse%% multiple (Ng)

receive antennas for data transmission. A MIMO channel formed by the Ny transmit
and N receive antennas may be decomposed into Ns independent channels, which are
also referred to as spatial channels, where Ng < min{Ny, Nz}. Each of the Ny
independent channels corresponds to a dimension. The MIMO system may provide
improved performance (e.g., higher throughput and/or greater reliability) if the
additional dimensionalities created by the multiple transmit and receive antennas are
utilized.

[00217] A MIMO system may support time division duplex (“TDD”) and frequency

division duplex (“FDD”). In a TDD system, the forward and reverse link transmissions



access or operate on. An alien fento node may refer to

a fenmto node on which the access termnal is not
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energency situations (e.g., 9_11 caIIs) [00213] From

a restricted fento node perspéétlve a honme access

termnal may refer to an access term nal that

aut hori zed to access the restricted fento node. A
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for exanple, such as 11 calls (e.g., an access

beiilableat tHeh@tesd@eimt.not have the credentlals or
perm ssion to register with the restricted fento

[09aed). [10R2dxthinge hereonmenbeieerpordied titse hodulesy. ede@iaa)
descri bes various functionality in the context of a
érmplogingoaeious ¢consrmehtd frecoappurgcitmgerdth dtdewsvens othératoda. FIG.
glco node may provide the same or sinlar

Lideni¢te pedoral pample campgneyss thabmay hg emalorad trgeiligatanpl e,

pi co. node may be restricted, a hgone pico node may be
mﬁnﬁwatmbeéwwmﬁi%c%wsﬁqa&mﬁ IGap] ilhtrates agyireless fevice 2110

Lty e G Do imaEs e S et v
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Rase, &att@%du?{}sz 1"112%% ﬁﬂg’rﬂ}tgﬂ‘)?:}sda%gprg%g\sé{%lwr d and

reverse ormar Tnk) refers

[@2& b]e GRIHMP 'a%t: éo&ch'dgiﬁ sftr%Q[H‘l% anspffﬁgd §ste‘?ta' %cttv% transmit

term nal s, the reverse or up In refers

Ltedde TGRNMMUAALE ?Irdc%holr D Ke for-@aRst Jb@iei ahaiNal &vEOtht R@ffic data for
base stations. This conmunication |ink may be

eshafata sied basal éh Spargb@ar dbdidg@heme wle&ydoe fdat data stream to
multiple -in-multiple-out ("MMJ') system or sone

ptolvale coyipedaf. system [00216] A M MO system enpl oys
multiple (Nr) transmit antennas and multiple (NR)
9220l e Thetcorderhdatd Gor cdelt date stagramingy ibo mulidp Ik adovich pitetelata
formed by the NT transmt and NR recei ve antennas may
pEng OE B drsbaiques. of INspilon detp énigeiselly hknewn datapaitern thatés
alsor ferred to as sg?tlal chapnel] s, where Ns

pm){:ﬁs’ecﬁp}a eyEhHmapner gad Ny be used at the recerver system to estimate the
channel response. The multiplexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular modulation scheme (e.g., BPSK,
QSPK, M-PSK, or M-QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each data stream may be
determined by instructions performed by a processor 2130. A data memory 2132 may
store program code, data, and other information used by the processor 2130 or other
components of the device 2110.

[00221] The modulation symbols for all data streams are then provided to a TX
MIMO processor 2120, which may further process the modulation symbols (e.g., for

OFDM). The TX MIMO processor 2120 then provides Ny modulation symbol streams
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pi@videene erplody anafod/sgiadyy and anphen esidtidmc.g anplifieq filtogs, and
with at | east one other node. FIG 2 1 depicts several

BRIV ertsy ongpava Bt ssgrtaksetd pravyd e medplatdednabsuitablel fot aarsmission
conmuni cati on between nodes. Specifically, FIG 2 1

PYdritles MaMES chanpgly Yresedudiied signdls from transepivera gl Zec wgugh 2122T
point) and . a w rel ess device 2150 (e an access

pgrthrHEmsMigtedroy Mp 28ieapas 1246 hroagh ?ﬁ%‘lhé%p@@ﬁ@lﬂlo,
fiodast b il D B Festepgnis bl & ovie iy e By i
BRPEERTE rifideh 1 B2F BUeb PR JEPATIR pERal R 52
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basednARiods RAk ¢ hﬁéijs,?‘armelﬁﬁi%k n&dé‘%{i@@%@%&éﬁe@%}cﬁ% rd Eﬁ%d signal,

data streamto provide coded e co

tivel Bie RBAGIRIOAR Agrfil EEHEY R YamB] BNk fRker el deh de th les t
gli%l ote daet a ulsiong (%DM tg?ﬁni qﬁeg.e Ttlwle pi | ot%ijat a i se SAmpIEs I

bropideal doyrespdadman rel@ivadpsyrhbsinttfat is processed in a
known manner and may be used at the receiver systemto
2R 4lat eA tdeeive iaXKE) datesporssear. 2 IbAehandetdipdsend ghrgaickset the Ny
and coded data for each data streamis then nodul ated
(deciwed syybdl oircarapiyen)Vitaaeceivns 31 phbasecd ah aparivdlar agceionr
schene (e.g., BPSK, QSPK, M PSK, or M QAM sel ected
processingttedaiqicde peaidodr pletpeede symbel stcpph The RX data processor

2160 then demodulates, deinterleaves, and decodes each detected symbol stream to
recover the traffic data for the data stream. The processing by the RX data processor
2160 is complementary to that performed by the TX MIMO processor 2120 and the TX
data processor 2114 at the device 2110.

[00225] A processor 2170 periodically determines which pre-coding matrix to use
(discussed below). The processor 2170 formulates a reverse link message comprising a
matrix index portion and a rank value portion. A data memory 2172 may store program
code, data, and other information used by the processor 2170 or other components of the
device 2150.

[00226] The reverse link message may comprise various types of information

regarding the communication link and/or the received data stream. The reverse link
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Each transcei ver 2122 receives and processes a

[082pTICct i Atehs gexhiad 2 1SI0r thamddulapedsipgotds from the devoce2 bdarotceived
signals, and further conditions (e.g., anplifies,

by theemgsnnanil 24pconivtented by theetramsatiogs 81 2hdbmotdated byiade

a nodul ated signal suitable for transm ssion over the
flervipluddian(EIEMOID” hd titdh andprosesgedbs 2 Rodate pensesser vitsto extract
2122A through 2122T are then transmtted from NT

HStraykses 1@1@%&%@#%@#@1@4@6 d?ﬂégfp%biq v“&hewroqe@wzﬂéjm fyen

ahe devi ce. 150 t. he transn1t nndulat %ﬁ als are

e Peuvhy Rﬂ’:? ohrimasigonte TSUBH“% S ﬁe oxnfpg weights

gpce ived s m each antenna 2152 is provided to

ePé’é‘}fS%SF?!‘ QE‘ 8?%%%816\%‘56 "XCVR') 2154A through 2154R.
E(??)%?S]% r EtﬂéiCS i gﬁ& 11?u1sﬁréte§ ?J[ te'cgﬂﬁnl{n%agi h CB]!H&J&I?JI‘L?S’ may include one
| es, downconver % P %y

Ive

&t 1%81%' oonﬂﬂogéﬂt% ffap P}érﬁﬁnpﬁfé‘ijfe}éngg %ﬁntﬁll%ﬁg{latl&% a%rtQLthg ﬁerem For

sanp es urt processes the sa les to prOVI

Sx B, %ﬁﬁ@t@ﬁfb{éﬁc { |eeERey 'éoﬁymmngwn@mo nap 8&4ﬂera‘ee w1th the

receive ("RX") a processor 2160 then recelves and

PoRERESES Otalﬁﬁ/oNBtHeE E@hYREnSYTHIR dSideean® td s rdRive signals
transcei vers 2154 based on a particul ar receiver

o/ foere seothgr deviden(c guelctioe Pt $0)iad eaulht Hateihe Siradirlys wniabrference
streams. The RX data processor 2160 then denodul ates,
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to recover the traffic data for the data stream The
proeessised thydavke 2R%0 émmd{cwm@s%malsz@@mm gnother device (e.g.,
conplementary to that perfor TX M

Q?Vg%e%lsl@ bfé@llgﬁa app{gglq-tﬁd thar‘g?or each deV1ce 2110 and 2150 the
functionality of two or more of the described components may be provided by a single
component. For example, a single processing component may provide the functionality
of the interference control component 2190 and the processor 2130 and a single
processing component may provide the functionality of the interference control
component 2192 and the processor 2170.

[00229] The teachings herein may be incorporated into various types of
communication systems and/or system components. In some aspects, the teachings
herein may be employed in a multiple-access system capable of supporting

communication with multiple users by sharing the available system resources (e.g., by

specifying one or more of bandwidth, transmit power, coding, interleaving, and so on).



data processor 2 114 at the device 2 110. [00225] A
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2190 may cooperate Mﬁt the procéssor 2130 and/ or
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signal s to/from anot her device (e.g., vice 2150) as

teahi@NdgyNQICR af) GléHalB Y @éth Yor Mﬁbil@t&ﬁlhﬁm&maens:(mlsw) An OFDMA
conponent 2192 may cooperate with the processor 2170
attdiods may replemontondit tsclofbldgysudewds EwwI2&BO0TRA (“E-UTRA”), IEEE
send/ receive signals to/from anot her device (e.g

8@/1 LdEREB00)16, IREEHBLA W Frsh PP M®, atce dJTRAL EﬂéTRAa@Itd GSM
device 2 110 and 2150 the functionality of two or nore

ok pafef &@s‘&r%é@pbel@r?ﬁ&mewm@y%@ym@\( IMISyY) Jhe teachings

si ngl e
herel% may be implemented in a 3GPP Long Term Evolution (“LTE”) system, an Ultra-

Mobile Broadband (“UMB”) system, and other types of systems. LTE is a release of
UMTS that uses E-UTRA. Although certain aspects of the disclosure may be described
using 3GPP terminology, it is to be understood that the teachings herein may be applied
to 3GPP (Re199, Rel5, Rel6, Rel7) technology, as well as 3GPP2 (IxXRTT, 1xEV-DO
RelO, RevA, RevB) technology and other technologies.

[00230] The teachings herein may be incorporated into (e.g., implemented within or
performed by) a variety of apparatuses (e.g., nodes). In some aspects, a node (e.g., a
wireless node) implemented in accordance with the teachings herein may comprise an

access point or an access terminal.



conponent. For exanple, a single processing conponent
may provide the functionality of the interference
W@ oowosd43zonponent 2190 and t he processor 2130PEnUSm08/077114
si ngl e processi ng conponent provi de the
functionality of the |nterferé¥ce control conponent
2192 and the processor 2170. [00229] The teachings
herei n may be incorporated into various types of
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Packet Access ("HSPA, " "HSPA+") systems, Tinme Division
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cdma2000 t echnol ogy covers I'S- 2000, 1S-95 and | S-856
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Edodal) iacadid ansvork Gaitgller ARNIFDMAbasetsvaniok (TBY’)) ampldentest station
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[00233] In some aspects a node (e.g., an access point) may comprise an access node
for a communication system. Such an access node may provide, for example,
connectivity for or to a network (e.g., a wide area network such as the Internet or a
cellular network) via a wired or wireless communication link to the network.
Accordingly, an access node may enable another node (e.g., an access terminal) to
access a network or some other functionality. In addition, it should be appreciated that
one or both of the nodes may be portable or, in some cases, relatively non-portable.
[00234]  Also, it should be appreciated that a wireless node may be capable of
transmitting and/or receiving information in a non-wireless manner (e.g., via a wired

connection). Thus, a receiver and a transmitter as discussed herein may include



Mobi | e Broadband ("UMB") system and other types of

systens. LTE is a rel ease of UMIS that uses E- UTRA
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descri bed using 3GPP termnolggy, it is to be

understood that the teachings®herein may be applied to

3GPP (Rel 99, Rel5, Rel6, Rel7) technol ogy, as well as

3GPP2 (IxRTT IxEV-DO ReIO RevA, RevB) technology and
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musi ¢ device, a video device, or a satellite radio), a

Bbiobainpy g iviitcdésk AgdSHay esmpa CRirclels @dgcabdierith associated
sui tabl e device that is configured to communi cate via

aansntigtresd roeiiar tompOEa82hatAnayamckigs vprdoustcomppnents (e.g., signal
conprise, be inplenented as, or known as a NodeB, an
edode®;s and sigdilproesywos khadatilield emrtrNtion ovar basteless medium.
station ("BS"), a radio base station ("RBS"), a base

H102361on Tsopponats desgaird herein agyebor mpheresitadbin astasietyo ways.

: : ;
ke Brinsiouos, 327 (ieppimatiber 2208 %é@é) 24402590, 3508 2700, 2800,

é% ggn%ﬁ)](ﬁq aég )éeitpgﬁr:]sl(%ﬁ%g %gég!cr?ees 0 1nte elgtsg aﬁctional%?onc‘is. In some

aspects the functionality of these blocks may be implemented as a processing system
including one or more processor components. In some aspects the functionality of these
blocks may be implemented using, for example, at least a portion of one or more
integrated circuits (e.g., an ASIC). As discussed herein, an integrated circuit may
include a processor, software, other related components, or some combination thereof.
The functionality of these blocks also may be implemented in some other manner as
taught herein. In some aspects one or more of the dashed blocks in FIGS. 22 - 23 are

optional.



[00233] In sonme aspects a node (e.g., an access point)
may conprise an access node for a conmuni cati on

W@ ymbesa43Buch an access node nay provide, for BPXEDP100§/077114
connectivity for or to a network (e.g., a wide area
network such as the Internet 8! a cellular net wor k)
via a wwred or wireless communication link to the
net wor k. Accordingly, an access node nmay enabl e
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(e.g., via a wired connection). Thus, a receiver and a
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specgptiigameanst 0L ax phaso nffest emtas) 24, eo dennfyced memisd 582, a
non-wi rel ess nmedi um [00235] A wirel ess node may
snsatrelrhesdtrecans 30Ghe spreadgsodd mehssy/ 08 onpigassoHgiroeans 2802, a
links that are based on or othermnse support any
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and sO on a W rel’ess node
SBc S3PPRY the BSmAUARENGS&NUDECOTHD Ry ﬁ‘ébﬁie%nc’-ﬁoﬂ@lﬁt& %lﬁtmg to,
of correspondi ng nodul ation or multiplexi ng schenes.
Pdrlcehrpls, the decciyg Mbats 1802] LleonadNpedts,ithd §ighf HpcuRsddl 366 may
(e.g., air interfaces) to establish and communi cate
pioaiderfen@ionafity echaiingetoe &8 e ammignihe ptocessihg mkansi2R0Ag I fvenc
above or other wi reless comunication technol ogi es.
spectexthephesceiacivd (edrabs tramdel verdNdooappios sle dundtioghley selating to,
transceiver wwth associated transmtter and receiver
tsepemplat hesigael degrminies nweny#d2ous conponents (e. g.

signal generators and sij naI processors) that
f@gﬁ* Ji t gf %.hoas d@é*@cr%iﬁ iy r%fewn%toeaélse SRSt fgtein using a
hﬁ%gg?ng lﬁfléc ,3 gg%cgf@as ad oreg Ing‘c gne%graﬂy limit the quantity

or order of those elements. Rather, these demgna‘uons may be used herein as a
convenient method of distinguishing between two or more elements or instances of an
element. Thus, a reference to first and second elements does not mean that only two
elements may be employed there or that the first element must precede the second
clement in some manner. Also, unless stated otherwise a set of elements may comprise
one or more elements.

[00239] 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



Referring to FIGS. 22 - 30, apparatuses 2200, 2300,
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gt Bloulsse :odRRE, pradRthrs,24€ s, cA0ids, aRd AIgoritiad ftep2BBEribed in
2900, and 3000 may include one or nore nodul es that
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relating to, for exanple, the receiving neans 2802. In
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fiecariens2Bould noh be By PEeEgsleastcgusing e depaginscispmdhc gope of the present
the transceiver 304 may provide functionality relating
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[00241] The various illustrative logical blocks, modules, and circuits described in
connection with the aspects disclosed herein may be implemented within or performed
by an integrated circuit (“IC”’), an access terminal, or an access point. The IC may
comprise a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, electrical components, optical components, mechanical components, or
any combination thereof designed to perform the functions described herein, and may
execute codes or instructions that reside within the IC, outside of the IC, or both. A

general purpose processor may be a microprocessor, but in the alternative, the processor



[00238] It should be understood that any reference to
an el enment herein using a designation such as "first,"
w0 s@eosmd3y and so forth does not generally |i mP€T/Uk®08/077114
quantity or order of those elepgents. Rather, these
desi gnati ons nmay be used herePh as a conveni ent method
of distinguishing between two or nore el enents or
i nstances of an elenment. Thus, a reference to first
%Igg b3 %ﬁogcgnv%h onI%Th%chsosgfc' c?ﬁt?ol[%?,atﬂic%%hc%%tr elr}/?r.ts\%%% machine. A
elemen nay be e oyed ere or a e Tirs

ﬁligﬁ&%&t m%J g%o B% n @gﬁleﬁﬂgﬁ as g%gliﬂ inﬁ{imﬁéorﬁ@tiﬁg;ﬂgvices, e.g.,a

ner. Ss state erw se a

S EPRMch SBYDSPHRI b $BcrBPRc&sof R pRurshS M Misroptd8&3R one or
Those of skill in the art woul d understand Phat

mdtomiRsprocesadd irbé cSioMRNthRED S B R61R S UnG hthtsisfich @h¥iguration.
of a variety of different technol ogi es and techni ques.

fo242x artplseindeiatoad thanahy setifengderapmigadBy of steps in any disclosed
informati on, signals, bits, synbols, and chipsthat nmay
pecessfieareercetle bf osagipdel tprirhachainsed desoddsignipoeferrayesh is
represented by voltages, currents, electromagnetic
mﬁ%@gomﬁi@@ seecifiegrder arhigrarchy of stsps ioph¢ prressesemays bor
particles, or any conbination thereof. [00240] Those
rirangad whitsieeafyirg wehinghhicope af Breprgsentisclourg. nEhe

OB b IS PR Lol S ST s sample order,
P SRR B SR e
PR T T -
RENQER] SNRE WaibihSR W &&C g?ihg?erﬁénté@fﬁesoﬁm?er, the furéctions may

techni que), various forns ogram or desi gn code

bOGOFRINritAdsth R Vet dsRS of WMok thsiFBMioRE of &SR Idn8Ldnhuter-
herein, for conveni ence, as "software" or a "software

readadl € medivgd. aifitdratidabi aEdid aicdhuded Bothlodaipuier storage media and
illustrate this interchangeability of hardware and

sohmwaicetionvmedio uscludihgisiy mtdiven thanfpatiendssrankfcooks gomputer
nodul es, circuits, and steps have been descri bed above
pegenaliom ane ptlaverte andthe¢rhel stofagn crddomaby by anyiailhlele media that
such functionality is inplenmented as hardware or

er hageesseebeadgempyen Brhavapaf exauplarandmet liwieiior seghecomputer-
desHﬁn constraints i nposed on the overall S%%&Sﬂgopﬁaﬂdmk

SRt enodia a8 AARPHIS R AYD RN EEP RO M SRR B
gggﬁ%};,gggg%ghfc sk Rroferor Db S L0 S SAETARALS! GHinf other medium

that can be used to carry or store desired program code in the form of instructions or
data structures and that can be accessed by a computer. Also, any connection is
properly termed a computer-readable medium. For example, if the software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),

laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where



deci si ons should not be interpreted as causing a
departure fromthe scope of the present disclosure.

WO 0®24319439The various illustrative |ogical bl ock&T/US2008/077114
nodul es, and circuits describeg in connection with the
aspects discl osed herein may i npl emented within or
perfornmed by an integrated circuit ("IC'), an access
term nal, or an access point The 1 C may conprise a

%1%%%;1 alallﬁyegp&fu%e tg%agég 1da,ll?l1 Chlge {hgcs r%]t)l%gﬁlce &P I%e[iSC%ﬁ}rl with

eatt on I ht egr a ciTcul
‘aA??E Ctom%lrfa'tlgﬁsd hO Fﬁ&%@ﬁ&hlﬁ B8R (ALY \(flﬁf)g'ﬁ)e s%pe of
progr armapl e i'C device, discrete gate

LEARRESAat OBk Gia. B SEhALS, NRLSNALE 2FPEPRREM AR a computer-
el ectrical conponents, optical conponents, mechanica

£RIFNO eRERIM Rhy BB YmplefRhRath Ofy fiebRebnpatr-Ghetarh Groduct.
performthe functions described herein, and nay

poeddlt e Thegesvious desaiptiontof dhiesdisdieded raq&ictta's prdvitled td beable any
IC, outside of the IC, or both. A general purpose
perewessibed imale e tceamakcorape degesent disdbsurer Vagous modifications to
alternative, the processormay be any conventiona

rescaspeds wilk bairaadily apnarent éo thosmskilded iarthe wt, ang dhageneric

machi ne. A processor may al so be inplenented as a

PRAIpIaR e awdélﬁr%mm PF applipsip other a@egts Wlﬁloebmaﬁm& fepm the

of a ocessor ural it
$oF 85&@@3@0& " Prears dﬁ%C@ﬁS@rﬁ AHRYLEGR edi tg be limited to the
ot her

conjuncti
S aﬁ? £ Pt t{“éb*zt@f aporied B ol HodSEndyiygvi e
BRSGHIEL En ARl Bl GLAER Yoy st eps 10 any di scl osed
rocess 1s an exanple sanple approach. Based upon
design preferences, it is understood that the specific
order or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the
present disclosure. The acconpanyi ng nmet hod cl ai ns
present elenents of the various steps in a sanple
order, and are not neant to be limted to the specific
order or hierarchy presented. [00243] The functions
descri bed may be inplenmented in hardware, software,
firmvare, or any conbination thereof. If inplenented
in software, the functions nay be stored on or
transmtted over as one or nore instructions or code
on a conput erreadabl e medi um Conput er-readabl e nedi a
i ncl udes both conputer storage nedia and comruni cation
medi a i ncluding any nediumthat facilitates transfer
of a conputer



program from one place to another. A storage nedia may
be any avail abl e nedia that can be accessed by a
weewpses? By way of exanple, and not |initatiPel/US20081077114

conmput erreadabl e nmedi a can conppri se RAM ROV EEPROM
CD- ROM or ot her optical disk ggorage, magneti c di sk
storage or other nagnetic storage devices, or any
ot her mediumthat can be used to carry or store

j r ode in the formof instructions or
da‘é%§S§g€§%4%QH§hd that can be accessed by a
conputer. Also, any connection is properly terned a
conmput er -r eadabl e nedium For exanple, if the software
I's transm wt,e8nhéd Q%@V%gﬁﬁ&?m@%@f@, or other renote
source using a coaxlal cable, fiber optic cable,
t Wi st gélef@hing atrhistnd podd perahdeedr fbit 1LadcBXBledsmif4l associated with a

wi rel ess technol ogi es such as infrared, radio, and

fitsC raovaY @it e mitilgeteciaaxfcadnce ablised Byi Her acopdsi ermimbl et a second
twisted pair, DSL, or wireless technol ogi es such as
agvkssgroadt; andadi o, and m crowave are included in the
definition of nedium Di sk and disc, as used herein,

i ncl uskedingghp transmif peweRyamdterde thakosess tgpiindal di sc,
digital versatile disc (DVD), floppy disk and bl u-ray

di sc wheredi sks usually reproduce data magnetically,

whi |l e_di scs. repr.oduce  dat ically.with l.asers. i
Conbi fat | oﬁee t%ﬁ%eof%%%ﬁsfﬁﬁh?rowgp BgererF¥INg gaghals to estimate

Bl Blohdhe: SERRE 8y E QDM Bt SRCPRLE TE el boint, wherein he
R el e R e S

previ ous description of the disclosed aspects is

provided to enable any person skilled in the art to

make 9r Useh¢ RRIHIUSTRMmA, SAHRSH IR trafi@hitPéSver parameter comprises
nodi fications to these aspects will be readily
mRRANEN trabdnit peser. skilled in the art, and the generic

princi ples defined herein may be applied to other

aspects wi thout departing fromthe scope of the

di scl osure. Thus, the present disclosure is not

i nt endled t dhomethiodiof sthima, firtheasreptiSngs reseningevgials ibdicative of
is to be accorded the w dest scope consistent with the

i interfgrease gasehdydhe pecgstreamingl gtthsseeondercsrss. npr wherein the
CLAIMED I'S: 1. A nmethod of power contral, conprising:
BT HARGAPRY Sfris ﬁft@%ﬁséga%g PR Ereiv et Sl&?nfﬁ%lc cess

term nal associated with a first access point to

mtigate interference caused by the access term nal at

a secg .nd The method of claim 4, wherein the signals are received by monitoring a

downlink, the method further comprising determining, based on the received signals, a
received signal strength associated with signals transmitted by the second access point

and/or whether the second access point transmitted a load indication.

6. The method of claim 4, wherein the signals are received from the access
terminal or at least one other access terminal associated with the first access point, the

method further comprising determining, based on the received signals, a received signal



access point; and sending the transmt power paraneter
to the access termnal. 2. The nethod of claim1,

WO eooblax3Tonpri sing receiving signals to esti nBtEUS1008/077114

interference caused by the access termnal at the
second access point, wherein fhe transmt power
paraneter is determ ned based on the interference
estimate. 3. The nmethod of claim 1, wherein the
ransn t [_.par. [.CO I.S XL mum transi t
AR o ARE BT FonF T 7 B SR B AR or whetter
IRSELINIe| 953 Fad Al GPl 148 iRficddaf | Nt er f er ence
caused by t access termnal at the second access
poi nt, wherein the maxi numtransmt power is
det erm ned based on the received signals. 5. The
met hod, of Thamdibd ofbrRiRIANWhBRISI gnal s are recei ved by
nonitoring a downlink, the nethod further conprising
det er thenigngls doasedived viahehackiesil fieth sh@watisnode dreleedcvet access
signal strength associated with signals transmtted by
piet;se¢ond access point and/ or whether the second
access point transmtted a | oad indication. 6. The
met hothesfgnglsairgringicatipeelinterichance pigthabecoasd acqestpeivied
fromthe access termnal or at |east one other access
term nal associated with the first access point, the

nmet hod further conpr.i sin eterm ni ng, based on the
recei ved sffgmeﬁtog%f cBERy glaﬂger @W&P@&q%%f%sggga@ﬁmatheml
it ignals transmtted by.the second gccess poi.nt . )
PR, WhGteR TR ol dfte i de” Bornteo oS o Bt dhgncrease in
pﬁ%%ekﬂgﬂﬁ%thme&unJhe ne;hod of claim4, wherein:
e signhals are received via a backhaul froma network

node or the second access point; and the signals are
i ndicative of interference at the second access point.

8. The net e nthodl & dRid 3.f tufth&esonsRERId S1d¥ng a risc-over-thermal
increasing a rise-over-thermal threshold, wherein the

thagshBudn tiicesseiwtithpevwektricsod. educed as a result of the
increase in the rise-over-thermal threshold. 9. The

nmet hod of claim 3, further conprising allow ng a
ri se-over-ther mal

10. The method of claim 9, further comprising limiting an increase in
transmit power for the access terminal caused by the increase in the rise-over-thermal

threshold.

11. The method of claim 1, wherein the transmit power indication comprises

a maximum traffic-power-to-pilot-power ratio.

12. The method of claim 11, further comprising receiving downlink signal-
to-noise ratio information, wherein the maximum traffic-power-to-pilot-power ratio is

determined as a function of the downlink signal to noise ratio information.

13. The method of claim 1, wherein the transmit power parameter is

determined by the first access point.



threshold to increase without restriction. 10. The
nmet hod of claim9, further conprising limting an

WO p@pe3Es in transmt power for the access terPdTEk2008/077114

caused by the increase in the rise-over-therna
threshold. 11. The nethod of é?ain11, wherein the
transmt power indication conprises a nmaxinmum
traffic-power-to-pilot-power ratio. 12. The nethod of
claim 11, further conprising receiving downlink
signalto- noise ratio informati on, wherein the maxi num

traff W& - pO?ﬁg '159[39&1 l . E:ll%ﬁﬁv.ef Gibich e d[%@ﬁlﬂ] gg\getaiaﬁmeter is
function of the downlink signal to noise rati
HOERRINB] bPA nethdrk A, Met hod of claim 1, wherein the
transmt ‘power paraneter is determned by the first

access point.14. The nmethod of claim1l, wherein the
transmt power paraneter is determ ned by a network

node. 145. Thenmuwetddad otdimcl, avierdin thdh&rseaeceknpoiht isStstricted to not
access point is restricted to not provide, for at

pwaske, toreatoae onanolleas ticashenobdf theegrgnp upnwomgi oft siggaling, data
of: signaling, data access, registration, and service.
a@cssarezptiomtand sewrccpower control , conprising: an
interference controller configured to determne a

transmt power paraneter for an access term na

assoc# ted with a first access point.to mtigate

i nt er 1&r enfd BIHERY [HHPOYRE CAUELOMAIHENal at a second

access %ﬁi?t' and ? ﬁonnu catipn ont.rol |l er " ¢

conf i JurBH T8 CerIPRE ¢ 1o Op% 1 P AFROPIEF ROgVef pgrameter
i 4 f i )

RRERaRe NI ol SuPEBRL AR SR orornce cuusea

[ ' j |.S.:4:0 timate the
5931‘6 aJHLSS @eﬁn@narl QF@%&EI;/@ %%E?s éimﬁt afftP

Interference cause cess termnal at the

secong cg@aRHfcalOh BbntroMRe LML &L ARSI tralR@WEPower parameter to
paraneter is determ ned based on the interference

estacemt ermifdl. The apparatus of claim 16, wherein the
transnit power paraneter

17. The apparatus of claim 16, wherein the communication controller is
further configured to receive signals to estimate the interference caused by the access

terminal at the second access point, wherein the transmit power parameter is determined

based on the interference estimate.

18. The apparatus of claim 16, wherein the transmit power parameter

comprises maximum transmit power.

19. The apparatus of claim 18, wherein the interference controller is further
configured to increase a rise-over-thermal threshold, wherein the maximum transmit

power is reduced as a result of the increase in the rise-over-thermal threshold.



conprises maxi mumtransmt power. 19. The apparatus of
claim 18, wherein the interference controller is

wo eoovlaxs3czonfi gured to increase a rise-over -t hBCTEE2008/077114

threshol d, wherein the maxi mumtransmt power is

reduced as a result of the inffease in the

ri se-over-thermal threshol d.20. The apparatus of claim

18, wherein the interference controller is further
configured+to._allaow a-rise-gver-thernal reshol .

ner eade b Br FREF IR Shyb kT sl R @ giptS: i furter
‘c‘&%ﬁk&dﬁo a%@raqﬁﬁ-c}d%ﬁtﬂeﬁQlStergthQ\f@{nc%eﬂgé FRh& R Restriction.
conprises a maxi numtrafrtic-power-to-pilot-power

ratio. 22. The apparatus of claim 21, wherein: the

comuni cation controller is further configured to

recei Y downt i dpsastu@nal (c@rimnbSevhicadih Cthe NAHSHRL p@Wer indication
and the maximumtraffic-power-to-pilot-power ratio is
clehprises aethxasuma tfafific-hower-ofpitdipodonrationk si gnal to

noi se ratio information. 23. An apparatus for power

control, conprising: neans for determning a transmt

power paraneter for an access term nal associated with

a firs: actbespnasitntoficdaim 11, gdcecinint er f er ence caused

by the access termnal at a second access point; and, )
neansthegionyaHeaignigeatrplers dinthes srahigyad deecsrverdovenhiak signal-
access termnal, 24. The apparatus of claim 23,

{hreaies o gnﬂﬁgﬁéMFBr_sending is configured to
oo e B I S RS eion o
' ] t is det i ned
ASo§h Mk Dbl BRI L BB R T 5% The appar at us

of claim 23, wherein the transmt power paraneter
conprises maxi mumtransmt power.26. The apparatus of

clai m25, WAeppiHE R PRADSoktRI1, &Rl RIsiNi N is

configured to I ncrease a rise-over-thermal threshold,
wher emgaish €ormaxteiibifine @ Ng4Asinitd @Y Er iparahREtCRE @6 adcess terminal

result of the increase in the rise-over-thermal
adso@sted mdth a first access point to mitigate interference caused by the access terminal
at a second access point; and

means for sending the transmit power parameter to the access terminal.

24. The apparatus of claim 23, wherein:

the means for sending is configured to receive signals to estimate the
interference caused by the access terminal at the second access point; and

wherein the transmit power parameter is determined based on the interference

estimate.

25. The apparatus of claim 23, wherein the transmit power parameter

comprises maximum transmit power.



27. The apparatus of claim25, wherein the neans for
determning is configured to allow a rise-over-thernal
wao booessmaBd to i ncrease without restriction. 28PCT82008/077114

apparatus of claim 23, wherein the transmt power

i ndi cati on conpri ses a maxi nu

traffic-power-to-pilot-power ratio. 29. The apparat us

of claim 28, wherein: the nmeans for sending is

Icgpglr %@tr Ieg"rl]"flé) aargggl?lhl\ée?rg )((%i arlrrlﬁllmag \ %&}hgpe%ll “the _rﬂ&{n%eforraaeltgrmining is

%&ﬁ‘f b %Oﬁ@fﬁg%&'a%e%'eﬁ-ﬁ% all ﬁltrésﬂofd,s Wikt MO ExARuf transmit
unction of the downlink signal to noise ratio

hoN QriFBLduO&Y as30reslt SOHP McBfasPIOYE FR-BYQAUE mal threshold.

conpri sing: conputer-readabl e nmedi um conpri si ng codes

for causing a conputer to: determne a transmt power
paranmeter for an access term nal associated with a

first2acce$he pppatatisoofmicldigal®, whcsid ehenaeansafisedetbiynining is

the access termnal at a second access point; and send

tdrdigurealrts milowpaowerovertlemealghresimld heinasesswith@rt mestadtion.

31. The conputer-program product of claim30, further

conprising codes for causing the conputer to receive

signals to estimate the interference caused by the |
acces3®t er khpappafatushal s&ignd3.addwedn B¢ nifanspfe pavar indication

the transmt power _paraneter. is deter.m ned based on

COEPINGE & P E IR TR PRUFEOTIIORONE HUG of power

control, conprising: determ ning whether received

signal strength associated with signals fromat |east

one angSfﬁég%gk/ &ﬁﬁmﬁhﬂﬂ%ﬁ%ﬁﬁ nd controlling,

S . .
based ©on ermnation, 'an attenuati on factor for

an acgess.nRi At sLiify %§ 8‘6}{\,{1 ubR ek e Qfo%ﬁﬁﬁ%?gnfa?—’%—noise ratio

The nethod of claim reln the attenuation factor
GO&BIAtisRSar NOi se figure or receive attenuation. 34.
The nmet hod of claim 32, wherein:

the maximum traffic-power-to-pilot-power ratio is determined as a function of

the downlink signal to noise ratio information.

30. A computer-program product, comprising;:

computer-readable medium comprising codes for causing a computer to:
determine a transmit power parameter for an access terminal associated

with a first access point to mitigate interference caused by the access terminal at

a second access point; and

send the transmit power parameter to the access terminal.

31.  The computer-program product of claim 30, further comprising codes for
causing the computer to receive signals to estimate the interference caused by the access
terminal at the second access point, wherein the transmit power parameter is determined

based on the interference estimate.



the determ nation conprises determ ning that the
recei ved signal strength is greater than or equal to a

wa booessmaBd; and the controlling conprises incrReEUSZP08/077114

the attenuation factor. 35. The nmethod of claim 32,
wherein the at |east one acced® terninal is not
associated with the access point. 36. The nethod of
claim 32, wherein the at | east one access ternmnal is

assochat ed ,w he acce oint..37. The met hod of
oo o5 S athiBod BER RS SRR AL MGty T0E B 0O
det er i | . T . ' . [

et oo AR o e T Rt Lyl B30 MGl s o

RbstOn@laR32erifal Risthhg dag&ess point is restricted to
not provide, for at |east one node, at |east one of

t he gesuRGRNShstiondh®létemhigadd, B attélataflo@ €8S For an access point
regi stration, and service. 40. An apparatus for power
womitigate, uptiakptestrogee. @ transcei ver configured to

determ ne whet her received signal strength associ ated

wWth signals fromat | east one access term nal has

changed; and an interference controller configured to '
contr &b, bAbeucthedificlagie B8r wheratni thp atteiwatien BGieacponrises a noise
factor for an access point to mtigate uplink

figgreof gceE@ttenptionhe appar atus of cl ai m 40, wher ei n

the attenuation factor conprises a noise figure or

receive attenuati on. 42. The apparatus of claim 40,

wh i h . i nal i

ascoct it ed If PRUERS SBUBSE BBIAP. 43, The apparatus of

ssoci &t . s BT ratus of
ascoot e SbFloR, (e SREHIFAL B EIoLE Db ponemn i

%&Q&FﬁéﬁorggﬁﬂﬁiQﬂﬁgﬁogggﬁ§s point performs the

eterm nati .
the controlling comprises increasing the attenuation factor.

35. The method of claim 32, wherein the at least one access terminal is not

associated with the access point.

36. The method of claim 32, wherein the at least one access terminal is

associated with the access point.

37.  The method of claim 32, wherein the access point performs the
determination.
38. The method of claim 32, wherein a network node performs the

determination.



45. The apparatus of claim 40, wherein a network node
perforns the determ nation. 46. An apparatus for power

W@ w8439 conpri si ng: nmeans for determ ni ng WhRCTE82008/077114

recei ved signal strength associated with signals from

at | east one access termnal Has changed; andneans for
controlling, based on the determ nation, an

attenuation factor for an access point to mtigate

upl i n§9.l nt %flé ﬁe?l?ocde of é‘lZli -Elie wWRRSE 6[lllle:l'l§'lccoe];s 8'01%{ n fr"e%tricted to not
wher effi the attenuati 6n T act or conpri sésa'noil se

%]%Oglﬂ{r%e £(g,rat NELE io}{g n@{lﬁ &l ll'@ﬂ%{ 8 oftfire %?gﬁ ABPGU N Lb:]fa ?ifgln%ling, data

erein thée at east one cess ter

gg%$g§%gggﬁgﬁqmﬂg&nk%he access poi nt. 49. The
apparatus of claim46, wherein the at | east one access

termnal is associated with the access point. 50. The
apparatus of claim46, wherein the access point

per f odds t Aa agpiratusifergiowan coltiol, comeprappar at us of cl ai m

46, wherein a network node perforns the determ nation.

52. Aactapgtiser pronfjgened ptoddat¢rmiconwhétBeémgeceived signal strength
conput er - r eadabl e nmedi um conpri si ng codes for causing
asseoptgd vath signalsdieera eiicas onp ecdssy terainel hasdhengpdaind

strength associated with signals fromat |east one . |
accesd fEprAsTARIC geatolerGonBgurcd e ceptiely Brscd padhe dgigrmimation, an
deterninptio , an attenuation. factor. for .an access
HHEIqhRRSof ?Qj FDEOLRSP PRI [oREigeisrptek intgrereRgte

comput er - program product of claim52, wherein the
attenuation factor conprises a noise figure or receive

attenypti opy, apparatus of claim 40, wherein the attenuation factor comprises a

noise figure or receive attenuation.

42. The apparatus of claim 40, wherein the at least one access terminal is not

associated with the access point.

43. The apparatus of claim 40, wherein the at least one access terminal is

associated with the access point.

44. The apparatus of claim 40, wherein the access point performs the

determination.

45. The apparatus of claim 40, wherein a network node performs the

determination.

46.  An apparatus for power control, comprising:
means for determining whether received signal strength associated with signals

from at least one access terminal has changed; and
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means for controlling, based on the determination, an attenuation factor for an

access point to mitigate uplink interference.

47. The apparatus of claim 46, wherein the attenuation factor comprises a

noise figure or receive attenuation.

48. The apparatus of claim 46, wherein the at least one access terminal is not

associated with the access point.

49. The apparatus of claim 46, wherein the at least one access terminal is

associated with the access point.

50. The apparatus of claim 46, wherein the access point performs the

determination.

51. The apparatus of claim 46, wherein a network node performs the

determination.

52. A computer-program product, comprising:
computer-readable medium comprising codes for causing a computer to:
determine whether received signal strength associated with signals from
at least one access terminal has changed; and
control, based on the determination, an attenuation factor for an access

point to mitigate uplink interference.

53. The computer-program product of claim 52, wherein the attenuation

factor comprises a noise figure or receive attenuation.



