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These wireless networks may be multiple-access networks capable of supporting

multiple users by sharing the available network resources. Examples of such multiple-
access networks include Code Division Multiple Access (CDMA) networks, Time
Division Multiple Access (TDMA) networks, Frequency Division Multiple Access
(FDMA) networks, Orthogonal FDMA (OFDMA) networks, and Single-Carrier FDMA
(SC-FDMA) networks.

[0004] A wireless communication network may include a number of base stations
that can support communication for a number of user equipments (UEs). A UE may
communicate with a base station via the downlink and uplink. The downlink (or
forward link) refers to the communication link from the base station to the UE, and the
uplink (or reverse link) refers to the communication link from the UE to the base
station.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 shows a wireless communication network.

[0011] FIGS. 2A and 2B show example transport channels and physical channels.
[0012] FIG. 3 shows example transmissions of data and control channels.

[0013] FIG. 4 shows control channel reception with interference mitigation.
[0014] FIG. 5 shows a process for sending a reduce interference request.

[0015] FIG. 6 shows an apparatus for sending a reduce interference request.



[0017] FIG 8 shows an apparatus for receiving a
reduce interference request. [0018] FIG 9 shows a
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certain aspects of the techniques are described below for LTE, and LTE terminology is
used in much of the description below.
[0020] FIG. 1 shows a wireless communication network 100, which may be an LTE
network or some other network. Wireless network 100 may include a number of
evolved Node Bs (eNBs) 110 and other network entities. An eNB may be a station that
communicates with the UEs and may also be referred to as a base station, a Node B, an
access point, etc. Each eNB may provide communication coverage for a particular
geographic area. The term “cell” can refer to a coverage area of an eNB and/or an eNB

subsystem serving this coverage area, depending on the context in which the term is

used.
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different types of eNBs, ¢.g., macro eNBs, pico eNBs, home eNBs, relays, etc. The
techniques described herein may be used for homogencous and heterogeneous
networks.

[0025] UEs 120 may be dispersed throughout wireless network 100, and each UE
may be stationary or mobile. A UE may also be referred to as a mobile station, a
terminal, an access terminal, a subscriber unit, a station, etc. A UE may be a cellular
phone, a personal digital assistant (PDA), a wireless modem, a wireless communication
device, a handheld device, a laptop computer, a cordless phone, a wireless local loop
(WLL) station, etc. A UE may be able to communicate with macro eNBs, pico ¢NBs,
femto eNBs, and/or other types of eNBs. In FIG. 1, a solid line with double arrows
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e Downlink Shared Channel (DL-SCH) — carry traffic data sent to UEs.
[0029] The transport channels for the uplink in LTE may include:

e Random Access Channel (RACH) — carry random access preambles sent by UEs

to access the network, and

e Uplink Shared Channel (UL-SCH) — carry traffic data sent by UEs.
[0030] The physical channels for the downlink in LTE may include:

e Physical broadcast channel (PBCH) — carry the BCH,
e Physical multicast channel (PMCH) — carry the MCH,



Upl i nk Shared Channel (UL-SCH) - carry traffic data
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[0035] FIGS. 2A and 2B show some transport channels and physical channels that

may be used for the downlink and uplink. Other transport channels and physical
channels may also be used for each link.

[0036] In general, wireless network 100 may support one or more control channels
for the downlink and one or more control channels for the uplink. A control channel is
a channel carrying control information, which may comprise any information other than
traffic data. Control information may include scheduling information, system
information, broadcast information, paging information, etc. Control information may
also be referred to as overhead information, signaling, etc. A control channel may be a
physical channel (e.g., any of the downlink and uplink physical channels listed above
possibly except for the PDSCH and PUSCH), a transport channel (e.g., any of the
downlink and uplink transport channels listed above possibly except for the DL-SCH
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RiDvonhe A teeaird s TallS: She eXBA St B EHEHAHGE data on
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b
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ransm a on assi o resources
viheddvé fortdaa ttinsinsssimahedul ed for data transm ssi on.

0040] Wrel ess netmork 100 clude different
[(&Qﬂg}s ofWrgnggs n%twgor 98 ey 1mude Ialffelrent types of eNBs, e.g., macro

eNBs, pico eNBs, femto eNBs, etc. These different types of eNBs may transmit at
different power levels, have different coverage areas, and have different impact on
interference in wireless network 100. For example, macro eNBs may have a high
transmit power level (e.g., 20 Watts) whereas pico and femto eNBs may have a low
transmit power level (e.g., 1 Watt).

[0041] A UE may be within the coverage of multiple eNBs. One of these ¢eNBs
may be selected to serve the UE. The serving eNB may be selected based on various

criteria such as geometry, pathloss, etc. Geometry may be quantified by a signal-to-



eNBs, pico eNBs, fento eNBs, etc. These different
types of eNBs nmay transmt at different power |evels,
whawe/0elsiF er ent coverage areas, and have diff eP@nS2009/032163

i npact on interference in wireless network 100. For

exanpl e macro eNBs may have a hjgh transmt power

| evel ., 20 Watts) whereas pico and fento eNBs may
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t pat er e
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i cted soci ati,on_an connec u
(R0 i TETES Rt 80 o BAR s THE of FHIE S Pl h R from
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cause high interference to eNB Y. [0044] The UE ma

hee Wk sayedsn gase héeghomterfarencdgunpinkr Bt pplinke ﬁmmiwbannels at
ga{cﬁq}l rfgﬁ%éﬁg eNB in the presence of high
In

ere romone or nore interfering eNBs. The UE
[ospl sdn@ausgechilggh intdréré ek emcadionewuece rusefe@ augaintrokchannel

control. channel s at

may be mitigated by sending a request to reduce interference to one or more interfering
stations. Each interfering station may reduce its transmit power on the radio resources,
which may then allow the control channel to observe less interference. A reduce
interference request may also be referred to as a special resource utilization message
(RUM), a clearing resource utilization message (CRUM), a control blanking RUM, etc.
[0046] FIG. 4 shows a design of control channel reception with interference
mitigation. For each station, the horizontal axis may represent time, and the vertical

axis may represent transmit power. A receiver station (e.g., a UE) may detect high

interference on radio resources used for a control channel by a desired station (e.g., a



each interfering eNB. [0045] In an aspect, high
interference on radi o resources used for a contro

W@ b@peds13ray be mti gated by sendi ng a requestPE@DUS2009/032163

reduce interference to one or nore interfering
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t he recelver tati e reduce interference re%ues

R T O i, Ui SOBE SHOAUFERS B onpr@ more Speciic contro

bﬁa&lﬁélfs%f hiMGorsttAChahcVaYr 4 BRBy ligduce its transmt pover
on the radio resources used for the control channe
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e R R e ekiRe OF a haRER: s BkeTly SMtor more

inh@femptdNBs tohraqueel redti@ioni dfdntifetchd®od 5ad1(£ 24@ted Wsed for one or
general reduce interference requests may be used to

el inkegontplegheanedn fravindasikd edBt risich eMarierén e may reduce
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reques S0 be Use educe in erence
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PﬁaPliog%Nl?' dAr 6r§c?rhaé1°d18v0ﬁ ichghe y%@%ﬁ“é@ﬁd Oy/-pR¥eiceico eNB with

lower pathloss and lower geometry, (ii) a femto eNB for a scenario in which the UE is
close to the femto ¢NB but is unable to access this eNB due to restricted association, or
(iii) an eNB causing interference in some other scenario.

[0050] For interference mitigation on the uplink, an eNB may send a reduce
interference request (e.g., in a unicast message or a broadcast message) to one or more
interfering UEs to request reduction of interference on radio resources used for one or

more uplink control channels for this eNB. Each interfering UE may then reduce its



interference request (e.g., in a unicast nessage or a
br oadcast nessage) to one or nore interfering eNBs to

WO 2@9/0%481F educti on of interference on radi o r eBOUDSWE9/032163
used for one or nore downlink control channels froma
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to reduce interference on uplink control channel(s).

[0053] In one design, reduce interference requests may be used to reduce
interference on the PDCCH and PHICH for the downlink and on the PUCCH for the
uplink. The PDCCH and PHICH may be used to schedule downlink/uplink data. The
downlink data may comprise a random access response (or an access grant) to the UE
and downlink handshake messages. The uplink data may comprise uplink handshake
messages. Interference may also be reduced for other downlink and uplink control

channels for initial access.



channels (e.g., the PBCH) fromthis eNB. In one
design, the UE may send a reduce interference request
wo 20009%81F eri ng eNBs to request interference reCUU$10091032163

on radi o resources used for the downlink contro

channel (s) fromthe desired eNBjjln one design, the UE
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fnb@e &Jﬁ/ﬁlﬁﬂ(&!ﬁiﬁffuhdﬂﬁﬁhﬁs Wilotrha tegred @SB, e’ﬁheﬁdﬂ&r@ﬂ tRB rnay be a target
|n|t|al access. For exanple, .a reduce interferenc
?135 g hapdeyer Qi sqrping e & the enestehaodeorAn Tnterfering cNB
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otiate [onger-terminterference n1t| .
ons ranlgp h:amlxrheﬂnsed dormngict ataro nplet veeenol tllnmneﬂe sentefnbne NB UE to the
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IHRtRE&S &@E?of RAd6Tdrr- cogl%cte%lxrﬁm Sper@aoﬁlumﬁ%!%f)le the UE may
reduce interference request may be sent if back
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PRYETTRF shas e doates 51 B0eEs CAledcafrR] bPhehEREES erant fiom he
FaREHRBIBS  TRY inddri@inR e NIkt ay vedub tHeaneaueiit @xz&mtt@ aB& the UE to

operation in a connected node. A UE may send reduce
fq@?@é?ﬂ@r?@ﬁ@ﬁé gr e frost the garget NR-erfering eNB to request

L(ﬂl%ﬁ{)f erf? fnet ?&Eﬁc%nre 61%5 alsE IR LR lf‘f?lg%é)a&éﬁ@qg an idle

contro I's"froma

lode.dest é)@dl}ﬁé\l%ef@,@ ey be icﬂcf @1&1 maBeetli ratigcd anetiratceatquest to
a serving eNB in the connected npde. An interfering
agyginterfering eNBs to reduce their transmit power on radio resourCes used for
transmission of pages and system information by a serving eNB. The UE may send the
reduce interference request in every wakeup cycle or every few wakeup cycles. The
interfering eNBs may reduce their transmit power on the radio resources to allow the
UE to receive system information and monitor for pages from the serving eNB. Reduce
interference requests may also be used for other operating scenarios.

[0057] In one design, a reduce interference request may be sent as a unicast message

to a specific UE or eNB, which may be a dominant interferer. This may be achieved by



may al so send a reduce interference request to its UEs

to request interference reduction on radi o resources
wais@d/o9wse3 one or nore uplink control channel s BERnUSI000082163

the UE to the desired eNB. The reduce interference

requests may allow the UE to conpunicate with the

desired eNB for handover or connected node operation.
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that éef endargtaioatdanrobs@ye deciacet whetdrercet lovdianothe @idio resources.
gsn1ss the request. This decisjon may be based. on

Vhg inedening: ptatian spyhesimais, heppathlops {p Hre sondery gatias pased on the

{rgl‘?snh{'rﬁ%&af%@& &f thk ngtfé@tnfvclﬁl:h may be conveyed by the request) and the

received power level of the request (which may be measured by the interfering station).
The interfering station may then reduce its transmit power on the radio resources
accordingly. If the interfering station receives the reduce interference request at very
high power, then it may be close to the sender station and hence may be a dominant
interferer. In this case, the interfering station may reduce its transmit power
substantially on the radio resources. The converse may be true if the interfering station

receives the request at low power.



channel (s) for which reduced interference is
requested, network |oading, etc. The interfering

wae@piognsidray honor the request by reduci ng it sPCT/HI2A9/032163

power on the radi o resources used for the contro

channel (s). The interfering statgon may reduce its

transmt power on the radio resources to a | ower |evel

(968l , d8 evodesigm aFlr@uca)mt@rfetemcq éﬁ@le@ﬁ maty, ingjcafsk one or more

%Reg{%sc con%ro? chfl%%etlss poatrﬁl: aUICF 1n{%sf§1lr'leﬁlgee ) I%er 5&1 Smn%s? ;cﬁg uﬁgd for the

spriciTRd obﬁtrblecﬂlldﬁﬁaleDl ek feressa Wnt 1ht%rffeﬁdg Otati®s Ol &fsher design,

For exanple, the interfering station may perform

piredusalinngrfersngs gucsh My apdisite sneqifie FdiyEesaiceron v to reduce
Setoils erAnsﬁl?etrfe?iﬂ QﬁSﬁYﬁ ﬁ:ﬁué@ﬁfﬁé&ﬁﬁ%&ver[ogqgél'lpemﬁed

n one desi gn, uce |n %grence request
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tar interference | evel on radio sources used for
6«%@%@10%%5 D ARIPIRPIN AR SF9UTCRR Utk &rf%ﬁ.q%gn%fﬁ goepip!l channels.
FBY cldhfile, £HUGRI | INB Tia§NRHH la RAWSY BRI RS radio resources

sender st’ation can obsérve the target interference
d@m@ﬂlm@hb%hé onatdm@pmgsfonlcrtmsand'ﬁh@m Iy eFliercdnee mtcaferawe request

BV MRV R RS sl b BiekeTak B Toqieebry e iy the radio

&@oﬁ@éb\/@é@ dodthic teh@rdl QUBREN badbntthe cE1e TR ipYRAddIMEIhe request and
| evel of the request (which may be neasured by the

thet levomer hepping Suricoay., Prﬁedumtleter@rqnﬁg reugsti BAY rﬁé@\p prieEisle other
[n%lrlﬁ? gloht ?e(f to%?e%%nqu urce dq‘?% Sonltot %Ia s)
accor eln I ng S I on recel ves’t he

[0edsrce IIﬁtdﬁéfdemgﬁ] Céh fn&ﬁfb@ﬁlg saettloneﬁa/y Fidgée powefismit Pewer on only
it my be close to the sender statlon and hence nmy be
ﬁled@ﬁi%a%pumﬁ% aised iRy ong primps eareol ghnglytipdieed ?bg a reduce

&?ér uck® d'f'ﬁ‘eem'tér%hﬁl%as@ﬁﬁhtm WEI{SHEPQI? bt !r%h(% %:eGSSﬁlrces not

e radio esources. e-convers e true i
uswefmf theicogtralt chtnd(sy. ebednvder tbegr, equumsdrfeaimg [statvon may reduce its
gomer 0062] I n one desi , a.red@%e lnterferenc&
G ROWRly 08 L 4e IR AbtovRERE 1R5@EIT CEONETR R for the control

%ﬁ@l )S FOr [REMPR, IR %Bﬁt%le%nel-@)emﬁ B0 sERSQY rr§ﬁ§ resources
used for the specified control channel (s) may be known

byveaing iSnsucargicisnign Is sambolnperiods.affde Heterfdarg ghatiom nrgdudece (c.g.,

lP é@u{tseégl{]s%ﬁt b exg%rﬁoSI{ %IFH%bgagg:rcat ‘chFﬁg?%ﬂ%oécp kﬁgs. OThe interference
froinethé afterm@ug sidtionmmaxpe §deiRh kiR iGRay d&chdi HeRBY)RI receiver
on the specified radio resources. In yet another

tethic pandey statne eThintdspige rmasic avaie glgeasitizaorppbiticgeceiver. In yet
Mbﬂ?ér'ﬁ%‘l'sn% ”th‘é %&;ﬂ‘e mg SleLH RS f;%ﬂ&eo ith “t‘r%ﬁéiﬁ‘f ga%g}é% o J&l%ror more

annel's. or ex

mNBlaﬁes/msEﬂdlgathe eadio oésoattannald fon tic cfo‘nabe tlianfhalgd)0 Each interlace
resqurces determ ned based on a happin functlon and a
FY Inqlsic oyeey (@ e lT4maR dhoesmpapiedmelng thare [ may be equal

{oh@ 6C§|01r s OEH%?Vélﬁé efﬂ‘ gé'neﬁlg tﬁé\lﬁltéﬁéﬁn%estﬁghqnéyoreduce its transmit

asCeftaln the rad
power on the radio resources used for the control channel(s) and possibly additional

radio resources, depending on other considerations.

[0064] In one design, a reduce interference request may be valid for a predetermined
duration (e.g., 100 ms), which may be known a priori by both a sender station and an
interfering station. In another design, a reduce interference request may indicate the
duration over which it is valid. An interfering station may honor the reduce interference

request for the specified duration or may counter with a different duration. In yet



resources used for the control channel based on the
cell 1D provided by the request and the known hoppi ng

wo vendsms A reduce interference request may aPGDUS2009/032163

provi de other information used to determ ne radio

resources used for control channgl (s). [0063] In one
design, an interfering station nmay reduce its transmt
Pkt dssigont yeduige intarferenecerequest exnyuse el fdofor gnduraiomihep may be
?f@)ﬁ‘nger%t o%?cﬁlgne n?or? ]{n)grral(r:na e%j g%ﬁllg erqﬁ,gs C?re nct:eeﬁl{er een%% rgeqruests for
didftnt r@BEUF ¢BsnBBt ol aﬁiﬂerémr opdiging0 @deh@thosﬁ hauynleé (aSgociated with
I n_anot her design, the interfering station reduce

diferant dnetipes fswerichutheirppeats Al AmE oy & Feduge irerference
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raquest m@cféoerfapeamﬁcmdcsén@vémyle@mw toUBPraeescapfion b the request. In

%Igo%lg%rrg@ee%%ltnggl}et ucé nI%FrﬁI:I%SEe reﬁu% ge)ye bgtc%ﬁtf ﬁlﬁ)éresgl’vely higher

Shidiopowdywitle @U@ér tabind NGl thawhe rajucithan réadhahe interfering

resources used for the control channel (s) and possibly

Hadn | Bt apailirodesiiioa cyelsc redupemay ﬁbe C&G?éiﬂay be gencrated for

6 e c
FRDSU S B At ERP M SAGLUTREG Heric HERHE Ry e iy CRC o
detemtinowhetheg the kQ@estrs) recaitd dctorreasly. bé“ hk IﬁRm nalyp‘edlmm false alarm
th a sender station.and an.interfering statio

ke D RoPH, d5iiENg HeadBEe PHEFGE SRSt By dt Schyie Layer-3

§iDRH 1 GRt %hfch%%@ﬁd&&l&ﬁﬁpﬁ%h&@ td Fenbx% 1Ht@}fb1@nceﬁréductlon on radio

|nter ering station may "honor the reduce interference

re@qwre@t ustd rfortCI@etrglp@@mﬁqle dTmureducreonteoﬁerqma@yrQqu@mm alwqbe sent in

ferent durati tanoth r

PfLprEhEnce HuB s8roim fbg GRS oS Pedfiufhib AR dee reaves

RY thercd eRRBEGNST ehsANGoRer FR8 cRehasep@lcdl dfeiimd. he
E(wguest Reduce interference requests for different

bt ol Hlkarmeiosvsor derigs ef enroespesal |f¢rgse§1é@@aar reggcqrpngerference
at
FEYER30S’ HERp b riShish ROE LR 10805, 80 L BT bliimaed by o
g@dumﬁtldnowh&hpﬁ@t bga Ulﬁmra&iasmytube e\galan@NByfa ralay station, etc.
amopunt of ti in which a %e m g g, be sent to a UE
W06 c el hererder siadine élaa/éiatf‘@& igh dpter{erspen eoradiogprteges used for a
Q(ﬁ{tlroY bl@egln@ f‘«?&gsﬁ%d gfaﬁ% ?ﬁ)\/?hé goﬂtﬂfl cﬁéhn%m%w t:ofﬂf)rlse any
tinme in Initial ess I s perforned

of the channels described above for LTE or other channels in other rad1o technologies.

The sender station may generate a request to reduce interference on the radio resources
used for the control channel (block 514) and may send the request to an interfering
station (block 516). In one design, the sender station may identify the interfering station
and may send the request as a unicast message to only the interfering station. In another
design, the sender station may send the request as a broadcast message to the interfering

station as well as other interfering stations within reception range of the request. In any



anot her design, a reduce interference request may be
valid indefinitely until it is revoked. [0065] A

wo edhaosint er f erence request nay be sent in a PEFRN£2009/032163
ensure reliable reception of the request by an
interfering station. In one desijgn, the reduce
interference request may be repeated and sent nultiple
edspetbe S@lderrp)tﬂ@menra@ cl:@qmedhe opnttdd sharnaglies the mdiogasuiess from the

ees‘?r tatlon loclg teernf Farle (e:% [ ee ur%gt Il?e é cabf'e otr O%t control
o SSIV r1%$ &t T pOwer WY RRFELISAIR0 oG

E&nﬁ@l%ﬂrﬁulhb&t cotnhal sleabest Tea rseﬂd%a@tlaubrh ﬁlalyl'staﬁd f8édond request to
statlon In yet another design, a cyclic redundancy

ln(eeﬁcc)HCﬁﬁfyiuﬁ’éO@@m&ea@@a WS@FHCFhéf Reedeest and
WgFﬁ:dFS&%tEH& ﬁc%%ﬁ@'atlo%ﬁr‘?t o] ﬁk' g séﬁd%f 5t9f101m?1\$y be a UE.

etern1ne er the re uest
frec® d@ikne drer i@t feying 'Efaﬁoﬁ]ﬁﬁynt&ya hﬂdmd&sé atasien a\hﬁf arhigh transmit

rate. y an ther desi g he r.educe interference
P%welgvanavs e desied \Wé“)ﬁéw {?% adiigmh &l ?ﬂ”@to DiF Shtigpyvith a low

Rendha bt RULY RPRIJHERRISich OtH-ERRYetiRg &FatiBh Wbe a femto base
reduction on radi o resources used for control

ghaomelit. re¥tistedeatgcs, iand ¢hd degredestateguesy hmgl padcs or eicro base
sent ot her . manners t ure reliaple. r tion

A iy ES el e Chon D ol ietiBe i e 4gRation based
b€ B CRIPQR aQfyndHramsatidn sp@ietent BY tiRbagX itefisled period of
time. [0066] FIG 5 shows a design of a process 500

f&969k endiongntarfersaercitigation foarthp velinke dhe senden station may be a base
%%tﬁ?eﬂd r?l?reegl?eggmﬂg s‘t:a%gh%agt ac(t X\%rs% vawsl{lcgths%% ﬁ%r hen%)éﬁ s%atlon and the

bassied stadibh @iy 1. Psccod U@NBrveal tyelhaypasd ﬁ‘a’ﬂl(ﬁﬂ Tiet &nder stat1on the
[0067] The, sender station nmpy detect hlgh interference
tsﬁerfea@gost%t@o gp¢ dic dewgdrstation Wanetse) b phphaptigns W the wireless
f&asined station (block 512). The control channel may
conprise any of the channels described above for LTE

{1070} herlncddrendesig, ithe atider stacinombe genakegthesreqiidse to include a

sender statjo generate a reguest to reduc :
frisapt B?‘@?ﬁ:{@ Q ?‘ﬁ’&?to A Ash PEEECTERas e‘l“‘g dfgf ﬁ}? radio resources

ﬁ&&ﬂﬁ@hh&@&ﬁﬁﬁ%h&&k@cﬁlﬁ%ﬂﬂ@@&ﬂﬂﬁﬁﬁm%%ﬂﬁ %ﬂﬁoﬁeﬂyﬁﬁhUQIOfﬂw
to an interfering station (block 516). In one desi gn,

dmeé station, wiferniagnn n@;ttllfxie@ tthicf 9011t1h>é channel blethentgdlo resources, the

t.he request uni cast
B e e R et G ERTor o BiS TGRS R I retion. or
mgaxﬁ@nﬂﬁﬁmah@%@pn may send the request as a broadcast
nmessage to the interfering station as well as other

(M7} f erdpmgesdeaighotls sgnddi statioaciapy igererats ige R6F farbe request and
{nﬁtg ld@%é d til? Cﬁhlagt%ﬁgf regh@ﬁhe C ggilco t?h?a golo 81?% eqﬁt%fifﬁﬁng station to

desdtrfedersdérahirestivibg drekefpids). . Inl dchegiBighadhe stider mquleﬁtay send the

may be applicable for one control channel [tip
@aﬁf%t Al RAF AN IN FHBANSR de R SYikh ?olﬁWﬁﬁ§0%eeF?a5u tos%lasaﬁdrehable

FRAMER of ﬂ’ieq;é&&@g INLEEhE" 8056, TRIUGHLP Bl WS {AditRe request

resources
multiple times to improve receptlon of the request by the interfering station. The sender

station may send the request at higher transmit power after each time to further improve
reception.

[0072] In one design, the request may be sent by a UE during initial access, and the
control channel may carry an access grant for the UE. In another design, the request
may be sent by a UE operating in an idle mode, and the control channel may comprise a

paging channel and/or a broadcast channel. In yet another design, the request may be



[0068] For interference mtigation on the downlink,
the sender station may be a UE. In one design, the
WO pi0e09s813 ng stati on nmay be a nmacro base st at i BPCT/WB1009/632163

high transmt power |evel, and the desired station may
be a pico or fento base stationgith a low transmt
power |evel. In another design, the interfering
stationg handower of & GHtos dbrise operatioroin akannceted mode bedhe UE. The
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a synchroni zation signal sent by the base station.
P@@@Q¥%$ﬁwﬂﬁﬁterference mtigation on the uplink, the
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mey weisd thedesenmmadloaresmanwnhp oowmgl leagelstagbn,t Wieich may forward

st,..a tar nterf e l.eve or the radio .
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r station may send the request only once but In
maduler616eo send the tdyuest touemtatalmgrsaitien, 4nd semedule 618 to receive the
reliable reception of the reques | n_anot her design,
eqsrel Ehittar @t e o FRRgUSERIOTGS 5@& GSPUNI tiple tines

[0d75[Pr QME;. "edRRk| Ofeshh dtheplotsldeRd BY rdcbRidg atdues ifi&ference
station. The sender statlon may send the request at

tﬂqgtﬁé rin tar wielasst cqromenicaticnencteath  Piosesst Y0 mey erperformed by an
Fove r cept 72] e de he s uest
FE D YR B A st SRR SO GARHEE bation may
fesaeﬁve @lonthadnadet stifh £LRENHKt B redGeafiter@faabt oh @ddid RowdEes used for
In anot her design, the request may be sent by a UE

ppontipl whanngl Ay p dicsired geation n@)quke7 Eont rlde @keiferial figfjon may
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hlanetmeet? gdoigoﬁn h!Eppmg gatedrm gncbaerdahmtgra)ﬂthe d&stredsteidre dtc

[0076] by "l!hre]:%ntgr erng] Sta‘uon may reduce its transmit power on the radio resources
to reduce interference to the control channel from the desired station (block 714). In
one design of block 714, the interfering station may reduce its transmit power on the
radio resources to a lower level or zero. In one design, the interfering station may
determine the pathloss from the sender station to the interfering station based on a
transmit power level and a received power level of the request. The interfering station
may then determine its transmit power for the radio resources based on the pathloss and

a target interference level for the radio resources. In another design of block 714, the

interfering station may steer a transmission on the radio resources away from the sender



UE may communi cate with a serving base station via the
control channel for interference mtigation for data

WO e@n®e988s3i on. The request nmay al so be sent f oPCOUR®09/032163
operating scenarios. [0073] In one design, a UE may
send the request to an interferijng base station, as
descri bed above. In another design, the UE may send
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dentity of the desired station, etc. [0076] The
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reduce its transmt power on the radi o resources

0&891 | oG- 19eshews g blges Blagram ehe dadgn gha basgestation/eNB 110 and a
Pﬁ Aol Wg@%@% ?é ben FﬁX L& &%tfﬂ@%ﬁé&eanﬁ%% |95 lfjtggﬂ FIG. 1. In

sén i on o the in erin statlon
thig desigiyibhspatugon I| BY &l cqiiighed wige & amdmp@\%cﬁa trev@dh 934t, and UE

tl2hOelsre((elﬂ1lf)Ie)fS: w1t-1£r1]{ea1{tfr:]1}n%g f95e2raI trllngou?g a9t5|218 r\])vhere in general T>1 and R>1.

[0081] At base station 110, a transmit processor 920 may receive data for one or
more UEs from a data source 912, process (e.g., encode, interleave, and modulate) the
data, and provide data symbols. Transmit processor 920 may also receive information
for control channels and possibly reduce interference requests from a controller/
processor 940, process the information, and provide control symbols. A transmit (TX)
multiple-input multiple-output (MIMO) processor 930 may perform spatial processing
(e.g., precoding) on the data symbols, the control symbols, and/or pilot symbols, if

applicable, and may provide T output symbol streams to T modulators (MODs) 932a



may then determine its transmt power for the radio
resources based on the pathloss and a target

W0 pioeo9since | evel for the radi o resources. |PCEHOBI0N%032163
design of block 714, the interfering station may steer
a transm ssion on the radio resqgrces away fromthe
senderstation. For all designs, the interfering
&mtghcﬁiﬁtmﬁaqherd@béatmt 32 may preicesspowenectivy ougput symbol stream (e.g.,

ed yration dur

Ragaaft Tsn®e iRl HhR el dEls R ghG R § & may further

proRcRAE. gr;fet)ﬂerﬂc t0fanhlog, dreslLesfilterear@l upcbiverg @iy dSLQbut sample stream
channel , the operating scenario, etc. [0077] For

t%@@amear é‘h‘@éhﬁﬂh piepalt | bowRlipl sica@wiram rznodﬂli?éors%, e‘a%a@rthrough 932t

f
L O R e

moamsm tAtpUE/e]QOI, entehnasaitda ttheugle 962 ethag tradeivanthsadowndink signals
ico or fento hase station having a. |low trans p

&é%lPaselst‘“&Holt ﬁee}n dofaay grevidaescrly e Pzl Isrig vaﬂwrﬁﬁ@w@ )
§§4aathfr&[§h°9§l§ BospEAivbRN Whéﬁ‘ dER84d1hiol 884 arﬁ&ﬁ%émdﬁ&g (e.g., filter,

the desited station may be a pico or nacro base

smahfyo miowntccbnwrtr esd rdigitiee) accwsstiveFmceivad ergnat émebtain received
mti 0 n t downl i nk e sender ,stati.on

GrigiEe " ERth Almoa gt ORs abu il SREEROME b TR SpIPE (o, for
OEDM! ct6 § ey Sﬂtaﬁﬁ/rebﬁee@gﬁﬁ bsis.atA NﬂM@GQte&tBﬁ 986 shdyesbtain received
station may be a second UE served the base station.

THebds ﬁf@@r alk Radanaadlulaters G5Ae dirpegh rsp%rfqrehMIm detigetion on the

%%? P rfcﬂgcﬁ lfoa:}ggn&i%%?g? p% (11.(? ! @e‘% ﬁ,t}g nglt eSAg%éenfe processor 958

app @r@‘es&(eego Qdch@ydutags Qictnitdrase, aad ld@@)dle)’lﬂl%r(fe&rc%ﬂ@@mbols provide
reque Agﬁ1 aratus 800 includes a npdule 812
ﬂ@f@é?dx éiaﬁa GE dlefidter a sptt sipk 990y apd@59vide d?‘élﬂiﬁ@ dnformation for

(ﬁg ol e %@1@ %n Redudi a@er?&é&% rrg(ﬁéstg 264 cf)ﬁfqll%r/@%&{s‘éﬂ 980.

eS| red station
[0888F e tOmﬂ&mpﬂmbozwéJ‘E 20 aartramtrﬁrﬁrecessrg B ahayorecaime tildk process
radi o resources t%ggeduc i nterference to the c

ra
d#ia A10mp 2 [aEIQUESS and.igfoarmatipn for qug?bfhapﬁglsrgg lHOéngy reduce

inferfdrGRe RqBBds a:rd}ﬁycdhméﬂ/ﬁ@cégﬁ&c 98G.0" The SyBHNLHES transmit
devi ces, hardmare devi ces, el ectronics conponents,

progessal 964 muyi hosprenededr bes, T56 MEMAr moewsws 66 ifrapplieable, further
codes r eof 0] Fl G

[ . OO
glﬁ)(gs\.gé% glr%%qy?%?rgg%/jaﬁ&g;r%u ﬁglgg 3 t ‘;angmgg ase station S%10 At
bisatstaioheNd, HOugMk Sghlis T Umu,@(h nm@ybebﬁec@wed cb& atn'%i’mas 934,

base stations/ eNBs and one of the UEs in FIG

pisicessek by glimogukstors Pa2.i datectabby ¢ MEMOppeiecton %16 if apphcable and

APPSR L o I B AR s
PEl28nd R > 1. [0081] At base station 110, a transmt

rocessor 92 y receiye data for ope or nore UEs
0084l o dentrolgismEeeessoss 94} 6‘6‘%%%0 ey (flireciihe Gpgration at base station

g &hd A €20, Q%eﬁ%w. apRIedsBE940 and/or other processors and modules at

base station 110 may perform or direct process 500 in FIG. 5 to request reduced
interference on the uplink, process 700 in FIG. 7 to reduce interference on the downlink,
and/or other processes for the techniques described herein. Processor 980 and/or other
processors and modules at UE 120 may perform or direct process 500 in FIG. 5 to
request reduced interference on the downlink, process 700 in FIG. 7 to reduce
interference on the uplink, and/or other processes for the techniques described herein.

Memories 942 and 982 may store data and program codes for base station 110 and UE



data, and provide data synbols. Transmt processor 920
may al so receive information for control channels and

wWEowshwisy3 reduce i nterference requests from a PCT/US2009/032163

controller/ processor 940, process the information,

and provide control synbols. A tpansmt (TX)

mul tiple-input nultiple-output (MM processor 930

hy rpenctivyaly.s pAatSphﬁduEF ddésmingelieduly. UEp ferc deti riggnsmrssion on the
tLhe data s s, the control synhol nd/.or, pi

bR ARRE Rl PuR S ARBl Tor P S gl s

FO08BP!  Slthoe@ B skil id thght hatr $ndeMDs) thA3Badrimato® Bnd signals may
932t. Each npdul ator 932 nay_ process a respective

Beirgiescaipdysings tve afe (erigty, of diffeempipchaplogiestandotsehyigues.  For

' t . .
L P SO BB TR PR Do, n i

thiat tredy, banafarpeedvirdughditetieubipate deseppors tm@aie t @presented by
obtai n a downl.i nk %%gnal. T downlin ignal s .from

k . :
HOHEF R YFENO I s HANASIGH HRS: FRFIEK eldn@nhartiglas ppsioat fields or
gﬁﬁgggqﬁag§g@ﬂ5ﬁ5@Mg@m§%ﬂt, respectively. [0082] At UE

20, antennas 952a through 952r may receive the
H98A] i nkl'twisg alskillf wowhd agbersampir¢anaic 1 thaaamens pustvdtive logical

BERE “FoeBhe Pl B CHEMaRO bRl oV SRk BN RO the

8clBsure fhictdir mayadIrhpl¥meRtodvas @Mitabhic RRdw 4t Jédr@mRdr sftware, or
respective received signal to obtain received sanpl es.

l e
eeabingteansoefi bethr 9o 4 lemaly Hlystraiethisripteaehgngtabilite ofj hasdware and

s (.. O f et.c. lh receiy
30Dl e Gl SEA S @ BRLRT G EBRL M hve becn
gasatibd dsatiove eadrhiRinde rdof @t fsndiodaity h Woluglier 30 functionality is
perform M MO detection on the received synbols if

apemenipd ¢s hadvareod sftuae sdaperdss ypibthe particelapjapplication and
- S . e .

ARl IR IR OB SVef it Gryenf TR BhRaps may imploment the

pesoribete faeciodddy dat aafyarg WRyd 20r taackh mhatiulai applR60on, but such

gﬁg rovi.de decoded iqior ti.on for ,contraol chgnnels
elg%a‘g’%n idﬁ(“:l%lplp%|s npg, Eégtteg)r?tsd A4S causing a departure from the

ggggBphkqﬁ&@ﬁgﬁggégg@QSO. [0083] On the uplink, at UE

120, a transmt processor 964 may receive and process

871 f r drhcavatmus iHetatiee d@dca idogksf orodules.oand oircuits described in

control channel.s,and possibly reduce interference .

PR G 0F ISR, RERR Pt BB SRS pith @ eoneral-

{i/]iir%%@et prap&sSbi, apdigi@eﬂ_ss‘igifal BfstciBY (DSPRRACHERELtRM spedific integrated
/ ocessor 966 if applicable, further processed b

PR é{ﬁiﬁé D52l ngisugmbIG grte agiy (FPEAg o oty p_rfqgrb@ﬁ@ﬁle logic
BB OBt o BRSPuRRYL L) Byt LR SRR, o oy

receive ennas
bymblaatisiuthatcor slefigied tepatiradtheyfuactidnVAcdatedt Ioreid36A general-
i f applicable, and further progessed b% are

celve
PHBE¥ESBFeSsI MO OH FUFTAPIORES S LUL Aribe f tﬁ‘étﬁléﬁ’r%‘éﬁ%or may be

Qﬁ/y avigfonal processor, controller, microcontroller, or state machine. A processor
may also be implemented as a combination of computing devices, ¢.g., a combination of
a DSP and a microprocessor, a plurality of microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such configuration.

[0088] The steps of a method or algorithm described in connection with the
disclosure herein may be embodied directly in hardware, in a software module executed
by a processor, or in a combination of the two. A software module may reside in

RAM memory, flash memory, ROM memory, EPROM memory, EEPROM memory,



[0084] Controllers/processors 940 and 980 may direct
the operation at base station 110 and UE 120,

WO e@peLsiyvel y. Processor 940 and/ or ot her procRGEUS209/032163

and nodul es at base station 110 may performor direct
process 500 in FIG 5 to requesbgreduced interference

on the uplink, process 700 in FIG 7 to reduce

ragisears, daehdisk.qrremiesalde diski HkD-ROYM, o 2oy pder forocd stnsage medium
R Db SRS RERCOLRE shIFLE oFPRETEIRY pRRuorsueh
PRIPredetiop lcal kdadGh fophetas fFomOehd Wrikd feformation k& qhtesbrage medium.
reduced interference on_ the downlink, process 700 in

I e ajtengtiye dhe gorage dpodaie mey kenintageal (ip thenmrocespyy ofhe processor

0 5 eehn desqr | Dy
il 8l BORGEIRERyh ) 1SACHT B WO, TORET ASROEE) Relde in  user
feomhinah s dnsthat dlemalil®, drdprldEdRo), and shpe sforapel yedibm may reside as
aﬁheduler 944 nqg schedul e UEs for data transm ssion
CIERRLORMRAFTR K AT (KK and may provi de resource

F];}O@gf s figr ohd&rsaided Uéx%ﬁ’lplé%? ddsE85lihel AR & Rk §é‘s'ch‘bf|:d May be

the art would understand that information and signals
meplcibenteé pine Sertveade, usdfhwpranyirofvase, var iaay y cahbidatidgrertbercof. I

AP okR TS DB DOAHRS O BHOTBh a8l v us o o
MR HsGuctd of RoBS oh hatomBiterdRadBiEerRrBRAH CdMMuatbdable media

t he above description w%élbe represented by voltages, ,
mghudenbeth cemputer sforaga endden gheosmymigaion racdia gicksling any medium

B LR BB A eSS e Rlpgrer A o

fgdiahedy Bppiyediaiihielc infalia thiecandd adssstd by atgeAdraMpurpose or special
| ogi cal bl ocks, nodules, circuits, and al gorithm steps
BT SRUBDYLR- c BYnWaY 0 eXaipls: eRG ng SEIBEOR.eSUGh reomputgEycadable

gl%%ifar&h%ﬂ)trﬁg %M,elRQﬁ\tILr EE@P?(dI\@,r b@IEI_GM 5P '391%5%5&0211 disk storage,

oftware, oOr conbi nations of both. To clear
mapusicrditlestbtaigs or nther ahangeadorapt deoteshar awastberamddium that can
strative, co

oftware, various, ill onents, blacks, .
Roliiae CATY PEYPESICS ERHPOBERS C@%}E&B@ éh %efemog i piiRns or data
aeneal hyd {Hat &l 08 a@fcsdeBalyr a boRedii Rk o spdhifi@fose computer,
such functionality is inplenmented as hardware or

siof tasagrel-pepeseder sponrl-phwopaptdcessoar Adpplany atonoectiands properly

esign constraints_ inposed.on the overall,system .
EEPR PSP R Rl e AR erdi PR LS MR Phnsmited from o
fvapgtel uradrl by ofhBr Madoté BELr¥@MSing @rco@asincady, tfibstib@ic cable, twisted
application, but such inplenentation decisions should
pat. digital selsepbeatlay ESLoatisyvigless eelpwtagiesesurh aprinfreed, radio, and

. i : 7] .Th ' :

FRRRE R PO RLFSIE bRCIBEY i, 000 T ABLIRES o v

%elsﬂd)giiaﬁ sudh ayoinfiacid, elioy dnld hiveowlivecdrosn¢leddieinetha defiiition of
e ] npl ene

|

Blleglélgg %?1? Qrtgf gﬁsg,lratsg}%gti Séqrqrgg i&%@éig%}%g%rgg%pé&gﬁ?a%er disc, optical
31'@9,' éii%ﬂ&li PR REC L] (@)\i’lﬁ}, %p%le(ﬁsk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.

[0090] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined

herein may be applied to other variations without departing from the spirit or scope of



circuit (ASIC), a field programmabl e gate array (FPGA)
or other programabl e | ogic device, discrete gate or
W@ e@nsYstdr | ogi c, discrete hardware conponentBCT/U820891932163
conbi nati on thereof designed to performthe functions
described herein. A general purpgse processor may be a
m croprocessor, but in the alternative, the processor
thaydigsdosarsy Ebmwéhﬁt diselasurg mn@s@wndedatmbér Bimited to the examples and
g%sg%ngc egct: % qd l}e%r%lp :;].ltslé %(té mﬁg&ﬁ%&ﬁ \xg%iesc %ﬁé’p&%{ cotl MB¥%tent with the
ﬁl@ﬂdlﬁl@§an(ﬁncgfel fe@t@M@,dn@g‘ed QBreﬁf. a DSP and a
m croprocessor, a plurality of m croprocessors, one or
nor e nicroprocessors in conjunction wth a DSP core,
ration. [0088] The steps of a
ﬂ%?ﬁgd or Eggﬁﬁﬁgﬁggggﬁlbed in EonneLtlon Mﬁtﬁ t he
di scl osure hereln may be enbodied directly in
hardware, in a software nodul e executed by a
processor, or in a conbination of the two. A software
nodul e may reside in RAM nenory, flash nenory, ROM
menory, EPROM nenory, EEPROM nenory,registers, hard
di sk, a renovable disk, a CO-ROM or any other form of
storage nedi um known in the art. An exenplary storage
mediumis coupled to the processor such that the
processor can read information from and wite
information to, the storage nmedium In the
alternative, the storage nediummy be integral to the
processor. The processor and the storage nedi um nmay
reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the
storage nedium may reside as discrete conponents in a
user termnal. [0089] In one or nore exenplary
desi gns, the functions described nmay be inplenented in
hardware, software, firmwnare, or any conbination
thereof. If inplenented in software, the functions may
be stored on or transmtted over as one or nore
i nstructions or code on a conputer-readabl e nedi um
Comput er - readabl e nedi a i ncl udes both conputer storage
medi a and conmmuni cation nedi a includi ng any nmedi um
that facilitates transfer of a conputer programfrom
one place to another. A storage nedia nay be any
avai | abl e nedi a that can be accessed by a genera
pur pose or special purpose conputer. By way of
exanple, and not limtation, such conputer-readable
nmedi a can conpri se RAM ROM EEPROV] CD- ROM or ot her
opti cal disk storage, magnetic di sk storage or other
magneti c storage devices, or any other mediumthat can
be used to carry or store desired program code neans
in the formof instructions or data structures and
that can be accessed by a general - purpose or
speci al - pur pose conput er,



or a general - purpose or special - purpose processor.
Al so, any connection is properly terned a
weompessis readabl e medi um For exanple, if thePGDDSWA/€32163

is transmitted froma website, 2@rver, or other renote
source using a coaxial cable, fiber optic cabl e,
twisted pair, digital subscriber |ine (DSL), or
wi rel ess technol ogi es suc A ared, radio, and
m crowave, then the coaxial cable, fiber optic cable,
twisted pair, DSL, or wireless technol ogies such as
infrared, nadétRod RFaviFal&sk @¥@MRInAagoh, ehipdigkigl N t he
definition of medium Disk and disc, as used herei
i ncl ugensTatiBEFaeauas srredum) intqripsence @n gadio Gprontoss u@ﬁdsf@r a control

[ Y dISC (DVD), floppy disk and bl u-ray
gk%n&%#b &%ggakéﬁﬁsually reproduce data nagnetically,
whi | esaaidagshe afoued te en thadréerdptsiatiah] ahdwi t h | asers.
Conbi nations of the above should al so be_inc| uded
wi t hi FECEiNE2SBe pRtesy champlRmethe satia sisaursatifram hodepd sidon.
previ ous description of the disclosure is provided to
enabl e any person skilled in the art to nake or use
t he d2scl o§he meth\édrdf@lmﬁndoﬂirﬂliecearhmng o the
di scl gsure be_.readily arent to thpse ski
'n t haeisgng ﬂhmﬁ@r@‘éﬁ op it BT eS wieH TRl doif shannel by
R hiecRRldne dhER PR %qu‘é@if ik atde ?es}%ﬂs@ QY Heana EIFE] thterference
fromthe spirit or scope ofthe disclosure. Thus, the
oi §elradiaresougenot i ntended to be linmited to the
exanpl es and desi gns described herein but is to be
accorded the w dest scope consistent with the
princapl eSTH@ﬂleﬂ@MQﬂfcfaﬁﬁtluf@&eﬂé&ﬁ%@@ herein. [0091]
WHAT IS CLAIMED I S: CLAIMS 1, A nethod for wreless
conmmuisicetafyingn the gaisEicE g gstatipen spesingh dugh riatgifesnce oon the radio

e S
Jéegn ?% ﬁs@{il %J tﬁ @&901 %Hatgnl%?t)g tll;?t(ge %(P &gtéééhn gﬂleFe?rg hh% request is sent
aﬁaquﬁsztsthm@ge tmﬂlenfﬁtenfeni@ sitidni. on; and receiving the
control channel on the radio resources fromthe
desired station. 2. The nmethod of claim1, further
conpr i ST ngrhdehardd 19 JMib 1! MIRHGRTROGERY: 1N8fiafl @ broadeast
resources used for the contfo annel y t he desired
sesthagom, themeedimmg teioneqd eslier igedentg dtatiane sphnsece@ion range of
gﬁtectlng high interference on the radi o resources. 3.
'hod of claim1, further conprising: identifying

the interfering station causing high interference on
the radio resources used for the control channel by
t he dési r edhgmathodmf clgfrarlefuitheheompiniegst i s sent

detecting the interfering station based on a low reuse pilot (LRP) or a

synchronization signal sent by the interfering station.

6. The method of claim 1, further comprising:
communicating with the desired station via the control channel for interference

mitigation for data transmission.

7. The method of claim 1, wherein the request is sent by a user equipment
(UE), wherein the interfering station is a macro base station having a first transmit
power level, and wherein the desired station is a pico or femto base station having a

second transmit power level lower than the first transmit power level.



as a unicast nessage to the interfering station. 4.
The nmethod of claim 1, wherein the request is sent as

wW@2mp02dthst nessage to the interfering stati oPCEOBS2009/032163

other interfering stations wthid reception range of

the request. 5. The nethod of claim1, further

conprising: detecting the interfering station based on

a low reuse pilot (LRP) or a synchronization signa

sent Ry thend fetfddes dMfnST, AAREn tRe rebl8st TBERR By Af user equipment

claim11, further conprising: comunicating mntﬁ t he

dék), mddragn dta interferiag tstation ond fohtochraa niatioh writh restricted access, and

%@terftrgnce n%#jgation for dat.a tr@gsniﬁﬁion.thdThe
PIRBHIE AT PHRAUPT I3h RICR Oh MR g ufauen vuh ppptrisipdgiccess.

user equi pnment (UE), wherein the interfering station

is a macro base station having a first transmt power )
| evel 9- andThparathad ehelagedi megrain ke smups ia spitcly arbase station,

f S: ' havij aond. ' [

G015 AeBH Ak PR 10 BSERUMANEI aBEIBe py e s
seetitigdndivhetedi e Hesivddastion i$ Hecdord Udsderiesl I8aht b station.
user equi prent (UE), wherein the interfering station
is a fento base station with restricted access, and
wher ei@m th ' pon | ' : :
otati o ui The GRPAEE R LA O e dn RGE Qs ML REF comprises
gérmranng, thevieguedt no idvdudeed lmast onesofseminshyt povixadevel of the request, a

station,. wherein the interfering statign is a first . .

G TGP TE e B T R ar DBt By GerT HitonsphehagRel an identity

antheherelifs thgodes edits bR ihOfesiSd 3tafi6f O FbriatiSE el fying the

by the base station. 10.  The nethod of claim1,

odmerod ichartnigb oy theenadioj nagpurdrs, # dyugion ayenphichele request is valid, and

gﬁqgra%H? thetrequest to include at | east one of a
%ﬁ§ﬁ5%‘%€ﬂﬁ?'level of the request, a target

interference level for the radio resources used for

the control channel, an identity of the interfering

stati bh, ahh¢ Beodtof cleiml hwhersyi the gerargtineghe request comprises

i nforpmat.i i 1 f i r the

radi olRst e ATOhL Ul Ao D8 ERTERED G AP REe L adE |

val i dappeadinprnhoCRCytoalke tchacst,abitt ERIC bdg udddebyntat haekfatng station

cl in1%, wherei n the generating the request conprises
Eéﬁgﬁé(ﬂﬁﬁoénﬂ?EWV@gﬁ {fABSShcy check (CRC) for the

request, and appending the CRC to the request, the CRC
being used by the interfering station to detect for
errorl12.n r&beiméthed tofieclaiequestherdR. th¥hvendmeg htbd rofuest comprises

geln%inrg tI1ié rev(ﬁ'{?lgsrt %Ilurltilt)ltc] %n?ees (()jlirlr’]l rotvg ?ecrel?tggnegft thg ?er&%reét%%sthe interfering

station.

13. The method of claim 12, wherein the sending the request multiple times
comprises sending the request at higher transmit power after each time to further

improve reception of the request by the interfering station.

14. The method of claim 1, wherein the sending the request comprises

sending the request via Layer 3 signaling.



sending the request nmultiple tinmes to inprove
reception of the request by the interfering station.

wa09ps813ret hod of claim 12, wherein the sendi PQr/Ukm09/032163

request multiple times conprised4sending the request

at higher transmt power after each tine to further

i mpro re tiaon of_ the request the interferin .

statibm. 1400 FEoKeRifTof V@hl%?lﬁqt@/ rHEM T T fE @ USEr equipment

ditehgt 6 GEUES tanB APRIrEiR 8Fe SEIHHI RBadHE ABEYES tcddsd grant for

ayer 3 signaling.15. The nethod of claim1, wherein

thedJEE.equest is sent by a user equi pnment (UE) during

initial access, and wherein the control channe

carries an access grant for the UE. 16. The net hod of
claimd., WIBE @iethddst dIBRAUESYhdrSinSRNteqYstas SR by a user equipment
%ﬁé;pnent (UE) operating in an idle node, and wherein

tWhle) ensrtting in @R adlsenodeopryt Whetsingthe [cerfsel charnch comppsagiahdpast one

PRI, ind D0 G ERAR SR 500 RO R R,

request is sent during handover of a user equipnent
(UE) or during agperatiqon in a connected node by the
UE. 187 ThéherBreHiod dclamal. shereip (e 1sgrest binjspt Qi handover of a

aseh giﬁ]lgﬁm%fi’t or Bhﬁﬁé gﬁdér&%nsih%téoﬁﬂ%c%aﬁ%&’é‘ﬁy figquest to

exte inte rence uction on the radi o resources.
19. An apparatus for wirel ess comruni cati on,

conprising: at |egst. one processor configured to

genergge aTP%Hﬁg§ﬁ(#BEWE&u %$%f%W?¥§%%me on radio

I eSOUEGRMoUERAnd QhtefeiRD Lt AlonCRARREAd BYqRsU08S| &x@&hd interference
station, to send the request to an interfering

sdactianon thadadiorasewstve t he control channel on the
radi o resources fromthe desired station. 20. The
apparatus of claim 19, wherein the at |east one

processor As apparhiugdsedirélessdoheinidutioh, dompeisigr ence on
the radi o resources used for the control channel by
the d¥slPRéane PEACPHAT CAHBUI! teasaCTRIFe? Teghené @ radyce interference on

Cli | ' f . i
A N e U T
alterfeemgt staiva, pidaessoiveitbe coitfdl ghtett] ba the mdiniresatiees from the
with the desired station via the control channel for
fosred p@H@Mce nitigation for data transmission. 22. An

apparatus for wrel ess conmmunication, conprising:

20. The apparatus of claim 19, wherein the at least one processor is
configured to detect high interference on the radio resources used for the control
channel by the desired station, and to send the request in response to detecting high

interference on the radio resources.

21. The apparatus of claim 19, wherein the at least one processor is
configured to communicate with the desired station via the control channel for

interference mitigation for data transmission.

22.  An apparatus for wireless communication, comprising:
means for generating a request to reduce interference on radio resources used for
a control channel by a desired station;

means for sending the request to an interfering station; and



means for generating a request to reduce interference

on radi o resources used for a control channel by a
wa@le®proeed1st ati on; nmeans for sending the requeseCT/GS2N9/032163

interfering station; andmeans f@P receiving the

control channel on the radio resources fromthe

desired station, .23, The aratus of cj.aim 22, :

furt hBca FGCSTVE theeopio 1 nped 108 dhs ﬁaéiup] FggRurces from the desired

itntigr ference on the radio resources used for the

control channel by the desired station, wherein the

request is sent in response to detecting high

interference. 24. The us of clai.m22, further
corpr P21 ng T eE T SERiA PR FPARiRE he desi r ec

st at i gRaW far HOGctERMHIER int&H@BMR! onf BE rddib edsb@iceNERd for the control
mtigation for data transm ssion. 25. A conputer

pregeldin e slgsicad statsmmpmheicHythe gegussipis sert-p gegpapiceto detecting high

Hﬁgh%%k%onprising: code for causing at |east one

computer to generate a request to reduce interference

on radi o resources used for a control channel by a

desired station, code. faor causing the at |east one

conpuidr t Sheapparatreohdyiest fyrghe Romptigpgier i ng

stati g, 2R c%ﬁgﬁutﬁ&f[iﬁg%% Be fl&?re@tstaltigﬁlsvtia €contro] channel for

conputer to receive t control channel on the radio

mes Guerme snifipgmnt foedde sianedissvmt i on. 26. A net hod for

wi rel ess comruni cation, conprising: receiving froma

sender station a request to reduce interference on

radi 025 eSOUr GaHuHs Podroh p?ocﬁﬁﬂtcbﬁbriﬁhgznn@ by a

desired station; and reducing transm t power of an

i nt er & epmpgfesteaditdamediunheompriiing: r esour ces to reduce

interferenc%m¥% the.cong%pu channeltfrtomthetdesired[t d

station. 27°°°TRE “HEYHod" 671 i 2B "W e B TR G ;ECauest to Teduce

ectBeéntg ohlradis MtsouReWecdFONMPEIBIRS chBAYICHNYddsidd Statibn,

power of the interfering station on the radio

resources f@sicafar sapsing et dastz eng computerie sest Higdregrest to an
' wheregin the reducing transmt power

%%%%g%éggﬂ%@ﬁggnining pat hl oss fromthe sender station

to the intesdeefor bausiigahe anlchasad compatet tearsdive throsgatrol channel

| evel and a recei ved power, | evel of the request,

%H@éﬁ‘Z‘Pﬁ?ﬁﬁ’Wﬁs rpmquﬁﬁ?m@éw@ﬁwa-f the interfering

station for the radio resources

26. A method for wireless communication, comprising:

receiving from a sender station a request to reduce interference on radio
resources used for a control channel by a desired station; and

reducing transmit power of an interfering station on the radio resources to reduce

interference to the control channel from the desired station.

27. The method of claim 26, wherein the reducing transmit power comprises
reducing transmit power of the interfering station on the radio resources to a lower level

or z<ro.

28. The method of claim 26, wherein the reducing transmit power comprises
determining pathloss from the sender station to the interfering station based on a

transmit power level and a received power level of the request, and



based on the pathloss and a target interference |evel
for the radio resources. 29. The nethod of clai m 26,

wWoR@pe99813 he reduci ng transnmt power conpri SesPGL/ER0091052163

a transm ssion fromthe interfeEPng station on the

radi o resources away fromthe sender station. 30. The

met hod of .c)Jaim 26, whereip the reducing.transmt .

power g%mmnge%m}sg%ewg Pheis Pém%ﬂng iRsy T the Hadio resources
badeg bh ed FH8h 1843 nld QMR fnherck @b RV ERP B diolBlouftes.
predeterm ned duration, a duration indicated by the
request, or a duration determ ned based on at | east

26, P are TRl ! 0 gq?ﬁbéﬁg@fgv : e?ﬂlwé‘ig ?rfgtatgé’ngm%fpo%'ve%'c@mpmes
§8S 1Y £esnsHERbr Pm theine@Rtinglstaéibavnehe RAYid R E&SIaad from the
station based on a hopping pattern and an identity o
sandedatianed station. 32. The nethod of claim 26,

wherein the sender station is a user equipnent (UE)

the interfering station is a macro base station having

a firs0. trahsmethodwfelaimedse wheditdthicred@deig) tiatnst givwe@ Romprises

is a pico or fento base station having a second

fadupiag the fepemit) RRyEr efothsr infgsishing éationy @i thg gaiqrrgsources for a
WEErrhiR ¥ duratidn, 4 36raBh HodcAtd Bk QhéT}Ljé)gestv‘ﬁreﬁ lufhtio &etermined
ender station 1's a user equil pneht ( , the

basce oh @f icag ot atiaowtdr $orahé eayuestbase station with

restricted access, and the desired station is a pico

or macro base station with unrestricted access. 34.

The ngt hodTRE neliRid®r ¢fhim WefugthBr ddigpriafpder station is

a base station, the interfering stationis a first

user éefeinpmagt th¢ URlionssoweesyestdbiprtthe consel ehaantlohy the desired

nd the desired .station is a.second UE served.by the
Ao BRaf FEAH65RE Rt b af B FERT U RERL K0
comuni cation, conprising: at |east one processor
configﬂred to receive froma sender station a request

to redlice The arcthadefcdaione. adiceein diosand @sstaféais fagiscp equipment
) nel i i . >0

LR pURERE sl PRREEF s SONLR B BRA, iy oo

aebthgrdesiscd stati@discepicatoe férrtoese stadioh heaviagnt eobnd transmit power

channel fromthe desired station.36. The apparatus of
@Wgﬂﬁﬂgngﬂé&ﬁé#%ﬁ%ﬁ%md¥“m%§§?Lone processor is

configured to determ ne pathloss fromthe sender
station to the interfering station based on a transmt
power 33.evelhansthedraoddime?b, powesin Ity sindof stati is @quses equipment

tp determ ne t.ransm ower of the interferin
76 i Foehe Sl oF Relbal dose Blagol i rReid Arpss and the
AGhed staBbBRLa piBS 6F MBEBMHaS oY whRlnlehiclcadb&ss.
resources.
34, The method of claim 26, wherein the sender station is a base station, the
interfering station is a first user equipment (UE) not served by the base station, and the

desired station is a second UE served by the base station.

35.  An apparatus for wireless communication, comprising:

at least one processor configured to receive from a sender station a request to
reduce interference on radio resources used for a control channel by a desired station,
and to reduce transmit power of an interfering station on the radio resources to reduce

interference to the control channel from the desired station.



37. The apparatus of claim 35, wherein the at |east
one processor is configured to reduce the transmt
WEowen9ssidthe interfering station on the radi oPCT/US2009/032163

resources for a predetermned ddfation, a duration
i ndi cated by the request, or a duration determ ned
based on at | east one paraneter for the request.

36. The apparatus of claim 35, wherein the at least one processor is
configured to determine pathloss from the sender station to the interfering station based
on a transmit power level and a received power level of the request, and to determine

transmit power of the interfering station for the radio resources based on the pathloss

and a target interference level for the radio resources.

37. The apparatus of claim 35, wherein the at least one processor is
configured to reduce the transmit power of the interfering station on the radio resources
for a predetermined duration, a duration indicated by the request, or a duration

determined based on at least one parameter for the request.



