LONG TERM | NTERFERENCE M TI GATI ON I N AN_ AS_YNCHRO\IQJS W _RELE|SSUN§TV\D?K
0001] The present application clainms priority to provisiona . S.

,[Appl i Lati OWoRbd;BhosN0. 61/ 040,347, entitled " ASYNCHRQ\IQJSKIJ_OG\IG;G';'SES%VI

| NTERFERENCE AVOI DANCE, " filed March 28, 2008, provi si i U0

Application Serial No. 61/040, 481, entitled " ASYN((j:HRO\IQ_JS_ SHOl?T[JTERM
| NTERFERENCE AVO DANCE, " filed March 28, 2008, and provisiona . S.

Application Serial No. 61/076,366, entit] ed "FLEXI BLE MILTI CARRI ER
COMMUNI CATI ON SYSTEM " filed June 27, 2008, all assigned to the

assi gnee hereof and incorporated herein by reference. BACKGROUND I .

Fi el d [0002] The PONERTERM _rﬁﬁvﬂlmggmgggg%ﬁm. AN
comun cat o, a1 T RN (REL ok AR P

[ 0003] Wrel ess comuni cation networks are wi dely depl oyed to provide

ious commupi.cation content such as voice, video, packet .da}t a,
\r/r:; Is agi ng, br @Q@ﬁastﬂ’eﬁ Gent gppbisgioficlaarsgigrifyee wiowikisnahhlS. Beplication Serial

nul tipl e-acceNs. mewnsdks gripad! ‘A INGHEIPOHUS nﬂoﬁ@iﬂ:@ﬂgﬁ?ﬁ{ﬁ@ﬁ@

Tl 4§ phe- acces CORBRNER RSN Mt “od0Bi wPuhiomi NS HisPbestow dssisl SO
net wor ks, Ti n@l/@O;ABs,i oentivbd t iwsemﬁggioswgg\%ﬁ%w%tg%m@%?w
et vor ko, and” SPTRASCESTHCHEb 048 fomgovioOHoH Rs Appoac) Seral No.
wirel ess conmeirfii6At6, entitet WOEXIBTEYMULCICKRR BRICOMSIUNEARESE s§5@EMONS

filed June 27, 2008, all assigned to the assignee hereof and incorporated herein by

reference.

BACKGROUND
1. Field
[0002] The present disclosure relates generally to communication, and more

specifically to techniques for mitigating interference in a wireless communication
network.

II.  Background

[0003] Wireless communication networks are widely deployed to provide various
communication content such as voice, video, packet data, messaging, broadcast, etc,
These wireless networks may be multiple-access networks capable of supporting
multiple users by sharing the available network 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 mumber of terminals. A terminal may
communicate with a base station via the downlink and uplink. The downlink (or

forward link) refers to the communication link from the base station to the terminal, and
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are describedg, g, uplink, a transmission from the terminal may observe interference duc to
transmissions from other terminals communicating with the neighbor base stations. For
both the downlink and uplink, the interference due to interfering base stations and
interfering terminals may degrade performance.
[0006]  There is therefore a need in the art for techniques to mitigate interference in

a wireless network.,

SUMMARY

[0007] Techniques for mitigating interference in a wireless network are described
herein. A terminal may desire to communicate with a weaker serving base station and
may observe high interference from a strong interfering base station on the downlink,
Furthermore, the serving base station may observe high interference from interfering
terminals on the uplink., The serving base station and the interfering base station may be
asynchronous and have different frame timing.

[0008] In an aspect, high interference on the downlink and/or uplink may be
mitigated by having the interfering base station reserve some resources, e.g., frequency
resources and/or time resources. The reserved resources may include reserved downlink
resources and/or reserved uplink resources. The interfering base station may transmit at
a low power level or not at all on the reserved downlink resources in order to reduce
interference on the downlink to the terminal. Interfering terminals served by the
interfering base station may transmit at a Jow power level or not at all on the reserved
uplink resources in order to reduce interference on the uplink at the serving base station.
The terminal may then be able to communicate with the serving base station in the
presence of the interfering base station and its terminals. Reservation of frequency
resources may be especially applicable for an asynchronous network. Reservation of
time resources may avoid desensitization of a receiver at the terminal due to excessively

high interference from the interfering base station, as described below,
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[0019] FIG. 10 shows an apparatus for an interfering base station.

[0020]  FIG. 11 shows a process performed by a serving base station.
[0021] FIG. 12 shows an apparatus for a serving base station.

[0022] FIG. 13 shows ancther process performed by a serving base station.
[0023] FIG. 14 shows another apparatus for a serving base station.

[0024] FIG. 15 shows another process performed by a terminal.

[0025] FIG. 16 shows another apparatus for a terminal.

[0026) FIG. 17 shows a block diagram of a terminal and two base stations.

DETAILED DESCRIPTION
[0027] The techniques described herein may be used for various wireless
communication networks such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and
other networks. The terms “network” and “system™ are often used interchangeably. A
CDMA network may implement a radio technology such as Universal Terrestrial Radio
Access (UTRA), cdma2000, etc. UTRA includes Wideband CDMA (WCDMA) and
other variants of CDMA. cdma2000 covers IS-2000, 1S-95 and IS-856 standards. A
TDMA network may implement a radio technology such as Global System for Mobile
Communications (GSM). An OFDMA network may implement a radio technology
such as Evolved UTRA (E-UTRA), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-
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Evolution (LTE) and LTE-Advanced (LTE-A) are new releases of UMTS that use E-
UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A and GSM are described in documents
from an organization named “3rd Generation Partnership Project” (3GPP). cdma2000
and UMB are described in documents from an organization named “3rd Generation
Partnership Project 2” (3GPP2). The techniques described herein may be used for the
wircless networks and radio technologies mentioned above as well as other wireless
networks and radio technologies.
[0028] FIG. 1 shows a wireless communication network 100, which may include a
number of base stations and other network entities. For simplicity, FIG. 1 shows only
two base stations 120 and 122 and one network controller 130. A base station may be a
station that communicates with the terminals and may also be referred to as an access
point, a Node B, an evolved Node B (eNB), etc. A base station may provide
communication coverage for a particular geographic area. The term “cell” can refer to a
coverage area of a base station and/or a base station subsystem serving this coverage
area, depending on the context in which the term is used.
[0029] A Dbase station may provide communication coverage for a macro cell, a pico
cell, a femto cell, and/or other types of cell. A macro cell may cover a relatively large
geographic area (e.g,, several kilometers in radius) and may allow unrestricted access by
terminals with service subscription. A pico cell may cover a relatively small geographic
arca and may allow unrestricted access by terminals with service subscription. A femto
cell may cover a relatively small geographic area (e.g., a home) and may allow
restricted access by terminals having association with the femto cell, e.g., terminals
belonging to a closed subscriber group (CSG). The CSG may include terminals for
users in a home, terminals for users subscribing to a special service plan, etc. A base
station for a macro cell may be referred to as a macro base station. A base station fora
pico cell may be referred to as a pico base station. A base station for a femto cell may
be referred to as a femto base station or a home base station.
[6030] Wireless network 100 may also include relay stations. A relay station is a
station that receives a transmission of data and/or other information from an upstream

station and sends a transmission of the data and/or other information to a downstream
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In FIG. I, base station 120 is a serving base station for terminal 110, and base station

122 is an interfering base station to terminal 110. Terminal 112 communicates with
base station 122 and is an interfering terminal to base station 120,

[0035] Wireless network 100 may support synchronous or asynchronous operation,
For synchronous operation, the base stations may have the same frame timing, and

transmissions from different base stations may be aligned in time. For asynchronous
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Furthermore, subframe indices fi, £, ..., and £, may have different values.

[0038] Wireless network 100 may utilize frequency division duplexing (FDD). For
FDD, onc frequency channel is allocated for the downlink, and another frequency
channel is allocated for the uplink. The frequency channel for each link may be
considered as frequency resources that may be used for transmission on that link. The
frequency resources for each link may be partitioned in various manners.

[0039] FIG. 3 shows a design of partitioning frequency resources for one link, e.g.,
the downlink or uplink. The system bandwidth for the link may be fixed or
configurable. For example, LTE and UMB support system bandwidth of 1.25, 2.5, 5,
10 or 20 megahertz (MHz). The system bandwidth may be partitioned into M subbands
with indices of 1 through M, where M may be any value. Each subband may cover a
predetermined frequency range, e.g., 1.08 MHz in LTE. The number of subbands may
be dependent on the system bandwidth and the subband size. For example, 1, 2, 4, 8 or
16 subbands may be available for system bandwidth of 1.25, 2.5, 5, 10 or 20 MHz,
respectively.

[0040] The system bandwidth may also be partitioned into multiple (K) subcarriers
with orthogonal frequency division multiplexing (OFDM) or single-carrier frequency
division multiplexing (SC-FDM). The subcarriers may also be referred to as tones,
bins, etc. The spacing between adjacent subcarriers may be fixed, and the total number

of subcarriers (K) may be dependent on the system bandwidth, For example, K may be
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(FDD). For stations may have a high transmit power level (e.g,, 20 Watts) whercas pico and femto
base stations may have a low transmit power level (c.g., 1 Watt),
{6044] Referring back to FIG. 1, terminal 110 may be within the coverage of
multiple base stations. One of these base stations may be selected to serve terminal 110.
The serving base station may be selected based on various criteria such as geometry,
pathloss, etc. Geometry may be quantified by a signal-to-noise ratio (SNR), a signal-to-
noise-and-interference ratio (SINR), a carrier-to-interference ratio (C/D), ete,
[6045] Terminal 110 may operate in a dominant interference scenario in which the
terminal may observe high interference from one or more base stations and/or may
cause high interference to one or more base stations. High interference may be
quantified by the observed interference exceeding a threshold or based on some other
criteria.
[6046] A dominant interference scenario may occur due to range extension, which is
a scenario in which terminal 110 connects to a base station with lower pathloss and
lower geometry among multiple base stations detected by terminal 110. For example,
terminal 110 may detect base stations 120 and 122 and may have lower received power
for base station 120 than base station 122. Nevertheless, it may be desirable for

terminal 110 to connect to base station 120 if the pathloss for base station 120 is lower



FDD, one frequency channel is allocated for the downlink, and anot her
frequency channel is allocated for the uplink. The frequency channel

for each kvamkomayoke consi dered as frequency resources pihalis2oddsee
used for transm ssion on that link. The frequency resources for each
link may be partitioned in various manners. [0039]FIG 3 shows a
design of partitioning frequency resources for one link, e.g., the
downl i nk or uplink. The system bandwi dtB for the |link nmay be fixed or
configurable. For exanple, LTE and UMB support system bandw dt h of
1.25, 2.5, 5, 10 or 20 negahertz ( % The system bandw dth nmay be
partitioned ithenthapaiptsdpicissetationilai Blismay be e #so digisavtatinh 2@ (WIichay

be any val ue.  Each Q?_ébb&@@gatﬁﬁ)/ha(% 91\(1@1{ 1o ePlrfSSk G50y QL@ gonfl aRd Y& D&Y A3 e,

e.g., 1.08 MHz in LTE. The nunber of subbands may ependent on the
syst em bandwi BZHWAIFE niapieest BB dassi spasion)-oBy éaoarrameénmql 119 coupectgio pse1 6

subbands may ®gicaVad l\ﬁﬂ?'l@wérgathﬁﬁ§ tlémlga%éjhlgy ‘BE c;usgcﬁto \glre'i’ess Retwod OF
20 MHz, respectively. Cl%) e system bandw d may al so
glée”(

partitioned i P& ?Fﬂ}et’??) alétﬁl’t?@éﬁ?ﬁvéﬁksmwlﬁﬁhm@f@%b@ﬁ%ﬂ f requency

di vi si on nul tm@mx' NG et iRerShRel RefRbr by {1EP AR Yy |1 8duRied
mul tiplexing (SC-FDM . The subcarriers may also be referred to as

tones, bins, #ieiatignlespigel i maeboeess t‘ébﬂsaé‘éﬁlﬁn 194 Brchingy howe high yecejeed

fixed, and t%“repfoahgagatm@fr 100 BiReal fehﬁiﬁﬁ 1@K)nawt Reondepe ndents
t he system bandw dth For exanple, K ma equal to 128, 256

512, 1024 or S4B 1$%tndgvaymehberdiqed Ei’taﬁ“é?r baie %5“0“ 25, Tgminghl @mayghepry |

respecti vel y coEﬁ&htoamkbbﬁBted tmy stbﬁtfh' 120 6vith 1644 GaeFvE®p Sver. VGG 51 IBYayD e
any val ue. ch subband covers 1.08 Mz and

in
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partitioned nnteﬁferamde&mwsesn{tﬁs)xmarrl ers. Each carrl er may have a
specific Cent[ﬁé‘m{h uen and a specific ba th. The nunber
ep

carriers may Rz ec&ﬁesto}llrée gy B’é‘}‘l W’S& P %H@W%B‘nﬁ‘aﬁc?‘?"érﬁ“
bandwi dt h si ztemmij)Q4@ bpenatg@neraadom1ﬁd11e11M1d1edoécenafrlbequ@m¢e Ires?:s@ublc%s
or oach 11 ke 6%, P30k LheRed o, VBLL S4B, TRNNS: 30, 1, puBbSRS
frequency r eshuvwesresayatibe nal |ao dfeedfcant tousedsoiae allb@iGH)i“Blahltiy”,
Interfering base station 122 may reserve some downlink resources (e.g., one or more
subbands for the downlink) on which base station 122 may transmit at a low power
level or not at all in order to reduce interference on the reserved downlink resources.
Interfering basc station 122 may also reserve some uplink resources (e.g., one or more
subbands for the uplink) on which terminals served by base station 122 may transmit at
a low power level or not at all in order to reduce interference on the reserved uplink
resources. Terminal 110 may then observe less interference on the reserved downlink
resources, and serving base station 120 may observe less interference on the reserved
uplink resources. Terminal 110 may then be able to communicate with serving base
station 120 even in the presence of interfering base station 122 and its terminals. In
general, the reserved resources may comprise frequency resources and/or time
resources. For clarity, much of the description below is for reservation of frequency
resources, or frequency reservation.
[0049] Frequency reservation may be used for both synchronous and asynchronous
operations. Frequency reservation may be especially applicable for asynchronous
operation since the base stations do not have a common notion of time. Asynchronous

operation may become more common as more pico and femto base stations are



100431Wrel ess network 100 may include different types of base
stations, e.g., macro base stations, pico base stations, fento base
stations, vebdaeoodtwese different types of base stations weyRaneossso
different transmt power |evels, different coverage areas, and
different inpact on interference in wireless network 100. For

exanpl e, macro base stations may have a high transmt power | evel
(e.g., 20 watts) whereas pico and fento%9base stations nmay have a | ow
transmt power level (e.g., 1 Watt). 100441Referring back to FIG 1,
termnal 110 may be within the coverage of nultiple base stations.

ne of these dsaloredsindoorsornd thrsybasestafionemeeeptiievegiererscio peynehmaizing s@uceThe

servi ng base églggql(%bamﬁggm%gyg&ﬁRﬁ;@ased on various criteria such

as geonetry, ﬁath 0SS onetry fmay be quantified by a
si gnal - t o- noi 9850 at iFIG( &ifmyws %d@ggwéifmww ISEEIvAfen forfuppdtegoamieicatim| o

(SINR), a cargj @hmbnr i f1f e;sefre{ngnﬁea a@ﬁlh&t (&éﬂfémncetseemoloq %@éﬂnﬂ@l
110 may operate in a domnant interference scenario in

terninal may WBYERVEHRYH 19 Aep optest dhcrresepesrafovrekes rbaﬁmfﬁaélob é%(ea“sv%ﬂ ?‘?ons

and/ or may Causke hisoRligt e1f @%e@ﬁs‘%dtoﬁ 18R Seudf piY 6r PRSFLIGL@RPSNSnt
interference may be quantifie t he observed I nterference excee |ng

a threshol d dPesBEEEqBISs bFES HE ﬁ%‘?"s tet i low, reysp oo Braiaheyossn Rappeeived by

interference GEANMEHRAITEYerRGRUT10GMS dEﬁeﬁ@Mﬁe&i@xﬁd&ﬁér%Ebe sWRbETR0Id8e B
scenario in which termnal 110 connects to a base station with | ower

pat hl oss and PREREKICHRTNETFicidsgciRtinmg |T|6F‘%‘“ﬁa]§@ mey Ffprahdropebase ttatipnpy

termnal 110. 1zEefthe>&@sﬁkacaconﬁ&ftm“r¢a&erMs@stﬂ%ﬁ idet ect base stations 120
and 122 and have | o recei ved power for base station 120 than

base station I Nepapgt Pef‘gemgﬁtmaﬁﬁly teymingh 850,y igitiplby comapypicatg withy o

to connect t@hbﬁ@ﬁasstsﬁhd)rpmzlszﬂnfnat e pat hlbesﬁerfd@ecthaepreﬁlaé bOReaka0
is lower 8 than the @@%chross for base sta n 122 be. t he

case if base ¥¥&ITHH TAY SRR, COgRech 1oy “@ ai?e?éaé‘o’é %15[338 PaiteHich
| ower transniduclpawesmas, papar ekl (RASE o6l Jeindinel 12(2mé3v\1ﬂfdﬁh sfidig e a

SN IR ARV e R
network 100 tshuaoh) ex@nd 190 ves idiablly cairgnicardviteitung kagagaion 12, Mhan be
enhanced. detect the presence of weaker base station 120, and then report the weaker base station
to the strong base station. Strong base station 122 may select weaker base station 120 to
serve terminal 110 based on some criteria and may direct the terminal to perform
handoff to the weaker base station.

[0052] For all operating situations described above, weaker base station 120 may be
a serving base station for terminal 110, and strong base station 122 may be an
interfering base station. Interfering base station 122 may reserve some frequency
resources on the downlink, or the uplink, or both links to allow terminal 110 to
communicate with serving base station 120, The amount of frequency resources to
reserve for each link may be negotiated between base stations 120 and 122, e.g., through
messages exchanged via the backhaul or through terminal 110. The reserved frequency
resources may be given in units of subbands, subcarriers, carriers, etc. The reserved
frequency resources may be valid for a predetermined amount of time (e.g., 100 ms) or
may be persistent and valid indefinitely until a change is made. Interfering base station
122 may inform serving base station 120 of the reserved frequency resources via the

backhaul or through terminal 110.



[ 0047] A domi nant interference scenario may al so occur due to
restricted association. Terminal 110 may be close to base station 122
and may have 2tmegivesecei ved power for base station 122. pdeweY®bo3ssio
terminal 110 may not belong in a CSG of base station 122 and may not
be allowed to access base station 122. Terminal 110 rmay then connect
to unrestricted base station 120 with | ower received power. Term nal
110 may then observe high interference ¥xom base station 122 and nmay
al so cause high interference to base station 122. [0048]1n an aspect,
resource reservation my be used to support communi cation for
termnal 110 BPB at iThg amauny of Srdusedyt resonrces  geserve dorsednefrthodowRdislonrdc e

reservation igjhe w2l \{)@tde@ﬂmﬁéd GeFaliglsni RSO UL Bsed Yn %ﬁoulg 35&orst f'[’lf b]%n

for one or nore other base stations. Resource reservation may al so be
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interference on the reserved uplink resources, Terminal 110 may then

observe | ess FATREFEMELESE Gn* ’t‘ﬂ‘iﬁlf?%é}awt‘élwﬁ FRRVeseybhapg g Jor sgrving

serving base istatitRA 1280 THRYarSdiSR 1éQuech@68sduftle€ fof BEePRGRayMt deRemined as
reserved uplipk re(ili)#({ces Term nal 110 may then be able to

comuni cat e viFHPEERI g base station 120 even in the presence of
interfering bgesstaiGos sﬂo’&% adigich bSrebe@¥ing fréduSncylrBsoBiRBeh alpredeRBnined

reserved resources e fre y. resour ces and/or tlne
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of frequency reservati on 't o sup nic
station B and/or C on subband 1 and may not be able to commumcatc on subband .

[0055] In one design, interfering base stations may reserve frequency resources in a
predetermined order. In the example shown in FIG. 5, subband 1 may be reserved or
blanked first, then subband 2 may be reserved second, then subband 3 may be reserved
third, efc. Base station A may decide to reserve three subbands and may then reserve
subbands 1, 2 and 3. Base station B may decide to reserve one subband and may then
reserve subband 1. Base station .C may decide to reserve two subbands and may then
reserve subbands 1 and 2. Terminal 110 would observe less interference on subband 1
from all three base stations A, B and C, may observe less interference on subband 2
from base stations A and C, and would observe less interference on subband 3 from
only base station A. Terminal 110 may be able to achieve good SINR on subband 1,
moderate SINR on subband 2, and lower SINR on subband 3.

[0056] In one design, different base stations of the same power class (e.g., all macro

base stations) may reserve frequency resources in a predetermined order, For example,



for termnal 110 operating in a dom nant interference scenario. In
one operating situation, termnal 110 nmay detect the presence of
weaker basgoséoatizesy 120 as wel |l as strong base st ati onp¢Zdisr@e/kssio
based on | ow reuse pilots or preanbles (LRPs) sent by these base
stations. LRPs are pilots sent with | ow reuse so that they can be
received by distant termnals. Term nal 110 nmay desire to connect to
weaker base station 120 due to range exktlension or restricted
association. Termnal 110 may inform strong base station 122 of the
desire to connect to weaker base station 120. [0051]In another
operating si thisg stefions heBrinddl M Q. Fayayi be macad byse srtionsni anigalwi 10 may
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di fferent subbands, then term nal may still observe hi g
other downlink resources, which rnay be reserved 111 other manners. Serving base

station 120 may also receive data from terminal 110 on the reserved uplink frequency



base stations) may reserve frequency resources in a predeterm ned
order. For exanple, 11 base stations A, Band Cin FIG 5 may be
macro basewobadoriess Term nal 110 nmay desire to connectpcifsdoobhss819
base station |l ocated within the coverage of all three macro base
stations A, B and C and may be able to achi eve good SINR on subband 1
reserved by all three macro base stations. The predeterm ned order of
reserving frequency resources may be kntwn a priori by the base
stations or nmay be conveyed to the base stations. [0057] Referring
back to the exanple shown in FIGS. 1 and 4, interfering base station
122 may reducBsduireefif evadplde arentater melgétrr\?@dm@mwﬁniqhnkayfbeeqwmdyn other
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to ask interfering base station to re uce interferenhce on certain
downl i nk r escislcadbag tb%énlgigéop\ﬂiswngbéeetrmsmsm ta eomivan 18.eqach sidbandon
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interference requests, ICh may al so be referred to as resource
coding scheme (MCS) detefmined based on at least one SINR ecstimate. The

interference information may comprise an interference estimate for each frequency unit



data channels on the reserved downlink frequency resources and/ or may
recei ve uplink control and data channels on the reserved uplink
frequency wesaure®ss |Interfering base station 122 nay presaiKYR9/838519
suf ficient anount of frequency resources on each |ink for the control
and data channels on that link. [0060]1n one design, interfering base
station 122 nmay broadcast information conveying the frequency
resources reserved for serving base staldi on 120. In another design,
serving base station 120 nay broadcast information conveying reserved
frequency resources used for control channels. A base station may
broadcast i nflobaEppd. ldg&edicayy wHE) foe SO weparting squbniby saessoor diffsrentn
the LRP or sofgy %%ﬁ@bﬁﬁrﬁkq)&@,ﬁrﬁeﬁ&eﬁc@@epgﬁﬁl gt lha@n Ho BQPGhE iR @me
design, termpnal 110 may periodically send anne ormation to
servi ng base &oanition al@é’lrﬂm%a%@m@nd rhrflaﬁeﬁﬁﬁncennfmh@b#mes@d rate,

channel qual i§pch B Qﬂ( 6@HRIsarChd Ir ddW P IHIRtleOfst il @fhfetenﬁmgﬁ or addltxonally,
i nformation, channe response information, etc. In one eS|

CQ i nf or mat i APy Eompy iseel Hi§ @QNF@%%@P%@EW’OFheebPE?F‘rfeffeﬁ@qu’é%}?ﬁ@m t

to be report eghentved .requeA&hb S YRb@R bafceg@ionethol WheStVind GhlRsiCcliAbiON
120, each subband that m ght be uUsed for data transm ssion to

termnal 110, °Ra2genordatnd oA @hRT FIRSL L PYEfse ETWAG RS taEPIRZ0 Bawse disftalnd

with sufficienforiatlonWnd/bt 86 flrﬁér%%@e infdrmaddnOAMRRE Yy K@DRMT £ 8SE rm/eed
for serving base aitatron 120, .the entire system bandw dth, etc. In

anot her desi g™ i &or @ TRRsiesioat ip 6‘?1@%'39‘1“6%?%‘)%"@03&? ujedgsdetedppgsmission
nmodul ation ang tm)@mﬂgara@h@rem a(MdRlatiSlLd R JTHINE ScHRMS @6 RR. tRhsrhiQAm! to ARE
SINR esti rrate Qﬁﬁrltnterference i nformati on may conprise an
interference 8M4kff% for each frequency unit 13 to be reported. The

frequency uni6e) f orerdfihl 1Pkt bwsgwaayceb@veu}hﬁwﬁaﬁafea@c@rroﬂﬂ fnfepe:ipt

fromthe frequenc s) f interf cer ortrn Termnal 110
may send theo‘éﬁi %{EWPE? iW%ﬁflesﬁnsftsz {Or %?F‘é“’e@ W&q’?sﬁétaﬁon on

i nterference thafiovtnki O}Bsea:i may S@GoRkknrted Bterfaddhdaehs ngb@aﬁd&sﬁ@lrmgnals
or slower th thefr rat Al ternatijve or .additionally,

Cermi nal 110 1 *SnbRh sb & Top bt ek EL el Ao b Shethenntae

i nformation vikighéveferaeguést exdniple, mmmrahgl(baﬁje peitf@tnl aronda?0, gaikhesmevier

t he channel c¢ nscane or not er tri

Servi ng base @{%)r onmﬁﬁ '%Cselé'mtg% & ?’3%‘ AhioPn ceni] %g’ﬁfﬁff‘éﬁ) EJt"haélnlog'

i nterference tonalfigeh@hiaotar Q:Aé}:ﬁ)ns ad t:bgetslgnaﬁlavail in di6r tbavdétligpingtieeADC.
term nal for t I ct frequenc Qur ces use
for data tr anﬂ% 12%%1 Olﬁ)ﬂf ﬂérfaﬁ}n%f incfuge ﬁu? ued 51 qlf'rom s%rv %:1 (fa 1ﬁn gg%as
codi ng schenmewdlbgs hight iatctferams rfnomsmmrfming btﬂ*eestatnen ﬂmna"ﬂ‘lm Adl@:mput signal may

[ 0062] Term n e. i vgl h 18

interfering géasiu%gtﬂ?dy(fp 91%2@41 mgﬁ%l%ﬁ& (fg%egffr% stlé e(fg% &gpgesléér%é“ég% by
the int erfer|m@m‘i?a‘s@rs)tbaﬂﬂvglmfdmA%d@mlmmkdetemblens may occur when
the interfere i i (o] r

station 120 c[grsmé blzigd&eytq tglglttl %%1@% qg?ngquﬁ‘ldﬁggﬂbe?lgﬂ’?%\ %aﬁemr%?%s%dggeggegf

hi gh i nt er f erlering intFiding basyptagion ti@r yebaned Somdffmwcx)@tﬁwmﬁamﬁwmthate
gai n control AE1opnd TRl bale BB VR B8 L UEN LAl BRLT
signal provided to an analogto-digit converter at tar get
signal | evel wapspiey the yugsenicd ﬁ@meprm isgpurces themche Mgl ingenespioam §1B@1al
may include tfe,dRsiEptcal @Rkl LOm R6E E@m%ﬁﬁ@%% u?rnth%?&m@é el |
as high interference frominterfering base station e ADC T nput
si gnal may besUdibthptibg degirghpionplds brlgyhthe Arastizatipepeise a“hﬁé[}felﬁplrfed si gnal

| evel may be ramgw tm@mﬁwe@pb&&reg&rrn%blﬁ@fﬂeﬁrrﬁzh1pdm5§1@e Ates RN Gy &y be
undet ect abl e. 63] The desensitization scenario described above may

not be addr es%%ri%%rvqﬁlarh AYLS Tepeayatian isngsopaden ot ertpig fimpxpsonggeiats tHisme

frequency res@uRrGRS LY Ghe 5@6 \étaﬂﬁa BRSRe St MO Bithddthse bihtidnBt erﬁt&%érrnag;a&ase

station 122 reserves sone ﬂuenc resources but transmts on
station 122 may reserve certain tinie intervals (e.g., a set of subframes) for serving base

station 120 and may transmit at a low power level or not at all during the reserved time



[ 0064] I n anot her aspect, desensitization of termnal 110 nay be
addressed by using tine reservation. Tinme reservation is reservation
of certai nwé poverifoesiources (e.g., tine intervals) by onechbassesiésiioon
for one or nore other base stations. Interferi ng base station 122 may
reserve certain tine intervals (e.g., a set of subfranes) for serving
base station 120 and may transmt at a | ow power |evel or not at all
during the reserved time 14 intervals.l4Termi nal 110 nmay then observe
|l ow or no interference frominterfering base station 122 during the
reserved tine intervals and may be able to detect the desired signal
f rom ser vi ng paFals.sTermingh 1 ipmaiben ehyervh seortnoruteifaense famgnteffone 5pEl G
6 shows an e&%&h 20 frurbilg e FRGPEV fthd Rfforbdd; &fa”f%l béjﬁﬁﬁfébsﬁétéc%%' cf?—:'ﬁref
termnal 110 with asynchironous operation serving base station

and int erferlsl*@altfﬁléseﬁ”aﬂa&ﬁ@ﬂ 2%\“%3?@%? tipdateralat i on, t he
horizontal axugesiay FiEPE RSRantdxiBple BNHmE AR dhit6 @bmBX | 'déseﬁ@t)éanon of
represent frequency or transmt power. Serving base station 120 may
desire to sert%@“laéghq With asynghrpneus pirsratianby pEvingdas sidon i 2hayliatreingus
operation, suffdsien fi$. ofor s8N \WaRGtaRES Shetofibdref aﬁ@&aﬁ?%re@éﬁ?ﬁ!n@&nd the
subframes fi and 1'1+1 of interfering base station 12 Interfering
base stati on VESs2hgl ey gepreseuddieguengy ¢t tFaRuRlRYy PEYBE Prestafion 120 may
subfranmes fi @@ fo sk fRRinGCIY NGubASE 8! abb@ikeldOasyh@OBBIFbiferatibn
shows reservatjon of two subfranes by interferi ng base station 22’ to
al | ow servi ngubfEgne &t oft $55¥ing deset Brtig cl Bnwas ehertepnwbfipmes hondrf  bvpf
interference rf

amount of ti 1£tjél?éHn BhE's aﬁsﬂn%gﬁa ﬁé %%Fgﬂn&?fzz nlia tlgﬁ%;élg,ee ?l\l/ﬁgﬁ}{x]pnc'y
servi ng base rswaicesan SMQme%@ldrfésérfuredvmgimemgtomléOcont| nuous (e.g.,

sone nunber ti yve subfranes), ich . reduce the .

per cent age of B?f’rcqg %ﬂt}ll dnsé‘o?ﬁl{?sthﬁ%ﬁgtﬁﬁg&%@egﬁgﬂwﬁgﬁ‘?ﬁ%ée Ytiop 4%t

stations 120 afine séhﬂii‘ig biteestaties @ by edusk ioffe sutdiymalwaih fdeorIpacacfoagmas fromFor
ed, with each ter] ace incl

exanple, Qinterl ne

subf r anes tha?terg?jélg 6%1 %‘Oélp]eggt f15‘y 2eE51a BPY AREW O\If\/g‘g}ﬁege@’ﬁ‘ﬁ? I]B@g%q al
to 4, 6, 8, etbfanies)mafbe reaegvetdafsﬁsmlmg b bﬂlﬁ(ﬂl remy Thesmmed ame naiy bror e
ntertaces § GndRENLIG ORRE Bkt A% APk TC S BREEL Bbet BT b we
negot i at ed b)pﬁhta&%es&famuﬁdSln‘IEZ@Ieamdorﬂ:ﬂ%,ne@ﬂgne tlmhigoufgiasermmagm and

exchanged vi QQEh%]lp?%@% #ngé OH%%;aée%ra%?akm <§§p1LQ9617c],11a835 My, nk

110 may be deséensed i on 1

and may, in td@ﬁnﬁd weh;em:b intertage fne}udmg sibdismesthatarospadkd 2ponbyt Qeubfpinienk .
This may be t ipterf t I i
near by fento se st tblgg 4 da% 6f gran“ir nlgfei g‘%ﬁﬁ géggglai%%ﬁjégf)% o

restricted agsweingriaens for snrvmd:la.seataglymm r The agwsetnd tigeaneséreg and/or the

|t erfer N BSEaAl hORala BB FRTIEs AT LY bIE 00l 5 %@V\?ﬁ k.

for transm s servin ase st term nal
as shown in Fh@gmesm ereljangddsiin thebaskheal erdireughitermitghl t0he upl i nk for

transmi ssion e er Pﬂenﬁhaﬂﬂi@ 8y SETALRGIDRS Gusifetbd Yol Ghion! HHCE B NG
base station 122 avol d scheduling 1ts termna Yor
downhnk and may, in turn, desens interfering base station 122 on the uplink. This may

be the case, e.g., if interfering base station 122 is a nearby femto base station that
terminal 110 cannot access due to restricted association. Tn such a symmetric desens
scenario, interfering base station 122 may reserve some time on the downlink for
transmission by serving base station 120 to terminal 110 (e.g., as shown in FIG. 6) and
may also reserve some time on the uplink for transmission by terminal 110 to serving

base station 120. Interfering base station 122 may avoid scheduling its terminals for



15 uplink transm ssion during the reserved tinme for the uplink in
order to avoid high interference fromterm nal 110. [0068]1n the
exanpl es showsoiiznedd GS. 4 and 6, only interfering base pgtraisb@noba
reserves frequency resources and tine for serving base station 120.
In general, any base station may reserve frequency resources and/ or
time for other base stations. Miltiple base stations may nutually
observe high interference fromone anotkder. For frequency
reservation, different base stations nay use different frequency
resources, e.g., different subbands. For time reservation, different
base st at i onsubHak tgrsaisjonfdayiag thet fepasvodriires oil the ppling. in qider fte rameid bigho

ms i nterval s);,Rf-B0RteNaLhARPI 10 I nterlaces. [00691For clarity, much
of the descrie[pgti on above has been for interference mtigation on the

downl i nk. Thel%@thnilythesexpmplenthopn b Flised 86, piy étqrériag bese matiog B2 on

on the upli NkeseHROFuEhF resbuSEroNe _titﬁie R340 g Blse 3aRE0CBS B LG P& HRETEd

by a termnal for comrunication with resource reservation in a

Wi rel ess net WHRN MR SCSERVE FiCAUENCIiRSOUERSt @i ordime iat atherdiaphiativas e Mattiple on
causi ng hi gh fasd @4tfoR¢ RBE Butudily HiReERiBh NdrfeldRbdGdin fdenothdNerd GRS/

may send a request to reserve resources (e.g., frequency resources
and/or time riE¥BEiNe st paestppEmrR pie i oERs Beanenpiteuicey eek dftewyt
The term nal JWBYaAnGH NIB Rin dservitichNdiBeS RVl EhHBRSEaySTsB HIFRENOAME BROHICES
reserved by the h{ﬂtﬁerferl ng base station (block 716). The serving

d “HH

base station && ent P0asevaly B aesowr s nE#dfche asynchr onous and
have di ffer enfpodo) amesot i JHriRg. mdht 6f Rt deliptiont RvE 8hY IBEh B&S BitcsherhdcON

and the interfering base station may be synchronous and have sjm | ar
frame tining.mf@ﬁﬁﬁ]Wht n@“@ﬁ@ﬁar?%g“?h@q BrPAY AP0 RRySEb ¥ YR Fas e
stations, sel@gikatnenRupligd ati on as the serving base station, and
identify the r e.station as the interfering base station, In
anot her scena Hﬁ tﬁﬁ&t dr o fireéig“i?rh T PHCFS 8@?&8% B & el 5 st
base station dogngmicattionmeitl eesbaseresdradtionn) aavictldsh aswded eThe RArGiedahg
base station O... 2 Dicg base station). The ternipal m Si to
o ton to onetadistyfie el iR Rty PEfsrE A e kel OERk
station to thecftermgial bag ecngtaatquost.to Thevd ek@kcebbse, fidqadncy Resomyes ded/orde
to handoff the.terminal {o. he.seoond base station gnd qay. roserve
resources to Al oW PRE tR3riHy ARFIEHE cERMIRIEL{ROG ¢ KVt hd 'S SEEHET yi¥e
station. The donmsinichiasethst ehiirgnbapmstationuws rizeutisaeseri ibpghebasdersigdiiteon

001 1Y 20 A RS CRIPL A, 08 AR DRRR A o

det er m ned i respichenoysend dpg. diffcrent frame timing.  Alternatively, the serving base station
and the interfering base station may be synchronous and have similar frame timing,
[0071) In one scenario, the terminal may detect two base stations, select one base
station as the serving base station, and identify the other base station as the interfering
base station. In another scenario, the terminal may initially communicate with a first
base station (e.g., a macro base station) and then detect a second base station (e.g., a
pico base station). The terminal may desire to switch to the second base station and
may report the second base station to the first base station. The first base station may
decide to handoff the terminal to the second base station and may reserve resources to
allow the ferminal to communicate with the second base station. The first base station
may thus be the serving base station initially and may then become the interfering base
station. The serving base station and the interfering base station may also be

determined in other manners.



16 [0072] The reserved resources may conprise downlink resources
and/or uplink resources. For frequency reservation, the reserved

reSOUFCGSW@Q(]o@,@.@bg.J ink (if any) may conprise at | east popgssuibRed,
at | east one carrier, a set of subcarriers, etc. For rine

reservation, the reserved Tesources for each link (if any) may
conprise a set of subfranmes in a reserved tinme interval. For both
frequency and rine reservation, the reskérved resources nay have | ess
interference fromthe interfering base station, e.g., due to (i) the
interfering base station transmtting at a | ower power |evel or not
at all on t hd®WRBser Ve ressyod mresewrcesnaian cofpisp dominivikn seseureps rapdidr bplinkhe

interfering hasg.st ald: 9@%&5&%%&?@@1@%%@6& RYGifo Rt IGKRIr o0 0!

at all on the reserved resources I'n one 16,
t he termi nal vEpriec dgagicong selband; of leath aphedrrieinapah f gpbgartiers. cittanPreltingent

excl usivel y qesewaﬁm{ eﬁeerréée%cr ?é&%é%eﬁ)r Rycht hﬁc %@ Mg,)ngmpeéﬁp&sfeaé 'chnof

The control channel and/or the data channel | ocalized to
reserved resdUPiEaRes i gHeseHRd itimedpipeple ntw bowﬁmewwnii e ggssrvation, ﬁle

per formance. LRrRRRkAREs AR SR ek McrfRIE! ¥GH ﬂﬁ%ﬁ%ﬁ&%@a&@é@r hge
reserved downlink resourceS and reserved uplink resources.

ternminal nay P &Q&revierriggRptcisiliot BHEMBINE & fver Pamd 1oe! ¢ nabmlhon khe

data channel l%raeh!ereg&&%g Vﬁ@oﬁwltblﬂhnaﬂse%euédc% fheomeh@l%gseﬁs\él Bgridaase
station. The termipnal may send an uplink control channel and/or an

upl i nk data dFAFREINesH e rossklevad ar 1 aHIon thedBGFER E5¢%C%t-he ser vi ng

base station.[of3¢ I gshY QekifSONHAES1d AN RhifalDBayUs8elvd Rlcontrol channel
conmuni cati on in other_ manners. {‘IOOM ]For time reservation, the

terninal nmay PECEF AR chegek $oB) SxchaiNFiyion Aheressrved resommsesc A ibE SETVINE Bt he

serving base sdighi e éhﬁhb%aiﬂleﬁbﬁ@ﬁ(ﬁ ARG tLOThalREMSE bY 10081 BAHEHS teddridan,
The r served resoyrces nay |ncI de at

where N may be one or ?Péve {S }1‘

| east N subf r'SHEECHMh fRy {ofrrigicnesy r‘h Y B SMRIOH PORTEHRSE LT pdesige N
subfr amdss of ﬁmesaeard\/rmchbmey Sdn@iis@i’bser@edgﬂownﬁﬁc SEAWas hlﬂl defRed 681?1£h|e
reserved resources al so. conpri se one nmor.e i nter n
oo dos gn. ~ CHSIRET rEFATa) SOHaPes T B TAGTC) EHPOS. A T Griob e e
reserved res oahmesonarhdrcmdalewdhmd]esoﬁhm thic B¢r0in §Bsk SMtidnO TthB &rminal
serving base stati ter bt ai | east | NR
estimate for ?Wesepgsagrwgﬁ( %L?l aggeqaﬁﬁgoﬁﬁﬁl @8’? 1A ﬂ’@ ‘@%IOH ¥ 5PHEE on
based on t he wfink Bs&;ﬂirce@lf[&th&s@ﬂﬂngbﬁ&emahm Theeredeeretrasabrcatayayadls®deabddai n

at | east one tlnter umcatnonl ] rr{,lr&antne for the reserved resources. The
channel i nfor ety on may  corpriSe e cQ information, the at |east
one interferelftr] estEomahe Jesandfior thet therindl miag rreeive concontrdl 7chdQ@r Gidar aone

design, for r&"?ag&a?nerl GoE £9 sewm% Ha&C setat}/o%ddu% t\rN%{ su%ﬁaz%gseois it \é!n@%g %ssee

station, where N may be one or greater. The reserved resources may include at least N
subframes of the interfering base station that overlap the N subframes of the serving
base station, e.g., as shown in FIG. 6. The reserved resources may also comprise one or
more interlaces.

[0075] In one design, the terminal may determine channel information for the
reserved resources and may send the channel information to the serving base station.
The terminal may obtain at least one SINR estimate for the reserved resources and may
determine CQI information based on the at least one SINR estimate. The terminal may
also obtain at least one interference estimate for the reserved resources. The channel
information may comprise the CQI information, the at least one interference estimate,

and/or other information.



station my be weaker than the received power of the interfering base
station at the termnal. The pathloss fromthe serving base station
to the terwonadess®ys al so be smaller than the pathl oss fpcqfishéi8iosssio
interfering base station to the termnal. The interfering base
station may be a macro base station having a high transmt power
| evel, e.g., 20 Watts. The serving base station nmay be a pico base
station or a femo base station having & |l ow transmt power |evel,
e.g., 1 Watt. In another design, for restricted association, the
interfering base station may be a fento base station with restricted
access and malf0He i nacoedssigyl &r bange letensemntha atceivih povee ¥ ivgelvigebase
station may b j i r se st ati it h
nrest i cted ueaans el RaRuShal e bl pRE o R RER SRT Wi e
8 shows a desfcgingds Thgpadyssa framule SoMerbese sttipetorthagtminapparke besnslier
includes a mogly @e ?z;tglogsq}dﬁ?ﬁlgfi\ﬁter?eﬂné BiL Lh R BB élﬁ{éﬁgrﬁlé%apeg
high interference to the termnal, a nodule 814 to send a request to
reserve resouft®ies may be Ranapithese eqtion havirgsehigh ariswi powerdevel, ivmd 2D SVEE6
to comuni cat eneibeliihg®aQiabNBaPRSEpisd Bhd 9RicARr & %ﬁﬂ&ﬁaﬁ@&aﬁoﬂ%@&i}fi?lo@y
the interfering base station, With the reserved resources havihg | ess
i nterference FHSM: PREE KYDr §&r | Mpthabeansihar design, fopoegicrdasswiatitowes: a
design of a PiRfeHE R00s R IRk TRA BMioasd MiRh 'Withi BHBRSRCSL Ald ALY b
w rel ess network. The interfering base station may obtain an
i ndi cation of Mafcessiblgbyefhe ES‘B%‘B%IviTg@ SHYigH bis s @Heremshbea pipehase etion or a
interfering b@asgo Sdsebthidn vAAQNRATBBDLEAE bt Behc@sIRE M MRS,
station (bl ochg912). The interferi %g base st'ati on and the servi ngq
Ung.

base station W&{/Tbe HE Ackorolrsiea md 2iarpamiy 08 iforraciemrinals Appgsats

I n one desi gninclidte ainkldelk 22 tn@tdaEEnRHaineMasd Bitioh 8ARINY Bioh iftEHGSE ol O
reserve resources glelg frg]rciluency resources and/or tiInme resources)
g T

fromthe ternfPh&m 19 SWIdGrieaueH &0 Feprr iy IS CRY o BhsiBtoeering; ast
may receive astftiohOindrepoddic BIOM ddremin@atdl Wit 2 sdiifly ibRdeaidigh il Fe A
station may deter H] neﬂt hai? fIFhe her mnal is ogser ving high ,

i nterference P01t We MenPEFFES REepsians R | B regwed] roAiesehavingulssst
the pilot repaottfcreat finanke @tchfeling baiataei.i on. 100791 The interfering
base station re v esources to facilitate co ni cation
between the sr i ngsiﬁgjsg Sé%ﬁfi” R A Imeccrse %I}?gpmte%@pg HEAYINg |bRsen e

desi gn, the istion fier Wwindesbas@orkt ahi oiterfeeyg bRSQHH0A nia® SBUMGASndi@i6h of 2

frequency resqur.ces), hased .on a predeter.m ned order.(e.g., a._shown in
H S he SHIGT bheRTRAL JpBFERS mafaits “hghube thies ofidh iior
a predet er m nedinunivetingeviihadcoingfbese satiprefbiick PENt Thd IMerfpergbasck stufibih indt he
reserved reso, d. 8 100801The interfering base
station may rtg%%g‘gn%a‘%at%% rt&e{)(r%é%ﬁag & egg}r nf%gnoru%éalledpr@@'dllaf %g%’%?egte an(‘%fni%% In
916). | n one weslg, thehgerfaing bisesiatign basecadteat lequestmayesa@voicsburces (e.g.,
transmtting . V. n of her .desi the
interfering b.tgése%éngfé sﬁ%‘ﬁ&nggg/o{ g%g(‘r:’%&l?r es?) k} Pnaq"%@en‘%efmﬁa()f‘vxg? ao?r%h‘:tl ﬁlgslgn’ the
reserved resogiedetng lesqstation gnaybreeeive wapitcarapett fiont the feemipak eTHeevietferigr
the term nal ., Ihg, aopnt r 1t e ti he

det er ni ned ba_s%dg%)t% an e%%mr}guf g%ﬁ gﬂft ﬁﬁg}é\@ %P %’gﬁ% ﬁégé]ln{%%{ffﬂeelrl?en%o%glsee
station to tHaterfermgibasestagiprobas¢reontthy rgetess it pildt espenioe sérev@her MFQOBAGF] G
10 shows a degj@p ofrpan ;appanat Use1Q00.f Ofan,d r I ase ..
station. Appg[r%at Es_ 101001i nge?'u%es 5 mgﬂl{e 1 15&%}{650{?%%%%% ficiitate

i ndi cati on ofcogrugicptiodictwshis thesemie thiggrotation end be enoisalf(blok PHe In one
interfering hasie, Shalo:@Rrifd Gast QBN e ftdsBige Wishi M VDB PR Eources
station, a m)dugne 1014 to '°redsberve resgurbce.es {0 IQ%C(?EI ;flllg{ﬂ%n Sources)
conmuni cat i orPétAReHedeifEmised ¥ripigeBasshardn FER Bndhe nerfernghasabtatiaand
a nodul e 1016n4y0alsLRYGR BBt @&e@gﬁdaanﬁm thRSSEYE G ERSOH:GES Mt NE

interfering base station. [00821FI 11 shows a design of a process
period until the reserved resources are revoked.



station in a wireless network. The serving base station may determ ne
resources (e.g., frequency resources and/or time resources) reserved
by an i nt ewbesdiongrobase station (bl ock 1112). The i nt er fperRdobasers
station and the serving base station may be asynchronous and may have
different frame timng. The reserved resources nmay have | ess
interference fromthe interfering base station. The serving base
stati on may broadcast information indicktive of the reserved
resources, e.g., via systeminformation or an LRP. 10083] The serving
base station communj cate with a termnal on the reserved

resour ces (bIW@%llliﬂ¥ inferferdige bafgstigfion mAe redey|ingrigense e dici opemaly
send a contr olesfahannBhbc@nEdor R gat @esfgﬁa'ﬂ{&elinte(rﬁng baX St Ylﬁi&(ygvofﬂn
the reserved resources to the termnal”. |In_another design, e
serving base SHERItEI Wetle SeHvEd ROt MoMOBPAdHER thn itestering basel stion

channel on t hgay ?e%lﬁéeVﬁéjuﬁl%%ﬁ)tub&@e? oﬁsth\é\ﬁlaslerv%§ b ReEs, T§S AT besn hOalbe
termnal. In yet another design, the reserved resources may conm s

reserved downPieHRePEdEsH %éll%ﬁﬁmﬁﬂs &g Sgnou| 9f ARNYIE pRIYEE eluCtipRamay be

serving base gkedhineh bERY of CfidesBmBOIPhhRls EOALHO ntGRAND Bhse ARHHR o Fne
downl i nk data channel on the reserved downl i nk resources to the

termnal . The@upa)pahpigest wiederass 1svay recei ve an uplink control

channel and/ oposin UptTGNko ﬂemaess@ghrtﬁrlan%ba;ah@ 106 RF y@ﬁkteu@lhﬁgﬂﬁse station.
resources fromthe t I n. one desi.gn, the_ serving base

station may redaaHs ! g%ﬁﬁléﬁes arWQS‘FW&P o OP@“’ga“ ““t&gﬁm? Aif ierrpal GPﬁcwmg

interference higH BitdMRich@frorR iR thteff@ingt fage §tREATME AohMERLHEE Svith 'a09vinkd
the termnal ., The servin ulf_z&e station nay use the channel

i nformation tYSEIFEEt2 g M Qapservg resquiess 1P AaHEne Sepgpnicatign Selvesdt

resources to tiseerfiog bdshetaat Ad teaxnsiihg,%n0 8 mddole 901 @GtrediceMebieRhE0
and codi ng scﬂeme fﬁ%ﬁthe ata .tr nsm ssion, etc. 100851FI G 12 shows

a design of aH° BPPEF AT gees (SheFIBtF g LPiSHYbase station. Appar atus
1200 i ncl udes[0982r]deLH‘IG 12 kRovisoz detgr ot anelobesowoceeifonﬁaieuswede;bmoaﬂse

interfeiing reserved resources havin
i nterference S?%(?n "t %e‘”rglﬁ‘dtsé’\r%‘@ﬂf 'Ehebsﬁgéngsb[a%et TEBIOR MR HCGTHBST r%? ?‘-’zg-’t 0
comuni cat e wirdgheigy tresotmicerahndom tinhe ras@ses) ederk@ls byl g asterfr @ 8A3d-bidionl 3

shows a desi f rocess 1300 per f rrred \ /| base statjon
for communi cg@}oglﬁ lgml%ih ?gsgﬁ?rceiem‘r g’saseer V& Olno?\nlal trlfease{/vmlllrbe?ag%ﬁﬁ%q WY ibe

The serving bagehshatsiapth napyadatidatnt Hiagh tindge r Tlerrenced (ebémk b3 hdye.
The serving bl@s%e ﬁah%rehcgnfr%%héj ?ﬁ&feg]n %ade® ?ﬁr VedTlgeeSe?-\lf"urltg %aste ?q,t% p erﬁaa( A

frequency resources and/ me reso rces avi ng l'ess’

from at | eastbrogdleasi mfampiamiingcaties of meics(rtﬂdocslowi:&ld)g viarsygene indesiagom,
the serving bggse;ghbation may send to a nei ghbor base station a
request to reserve resources. The nei ghbor base station may then
direct the atlW&ast Waecrivingdnfeetatiog mee cormmalicaowited trsinglinehé esensie

on the reserV%%ch@é@Ji‘{]‘ﬁeﬁM) " 3RQtBGE, HeSLediing bARE qt%&‘& qé?ﬁ - conrl

station rray send to e at ‘[ east one“I'nterferi ng term na
to reduce i nt@eel ende dyaterdamek éryeekchsiseny ereghe Eagied nmrdeem mlg=

ternminal may éﬁﬁﬁh}r%‘éﬁ&h& NS, %@geeng@am b SR Vegth ﬁl%%ey&oq%ﬁamlﬂn

any case, the serving base station may broadcast n or mat
i ndi cati ve ofangie the chatngl @8 dlg eeeeyvadorepauzces @y wich &b ther reSOUYCGS to the

terminal. In yet another design, the reserved resources may comprise reserved downlink
resources and reserved uplink resources. The serving base station may send a downlink
control channel and/or a downlink data channel on the reserved downlink resources to
the terminal. The serving base station may receive an uplink control channel and/or an
uplink data channel on the reserved uplink resources from the terminal.

[0084] In one design, the serving base station may receive channel information

(e.g., CQI information, interference information, etc.) for the reserved resources from



100871The serving base station may conmmunicate with a termnal on the
reserved resources (block 1316). In one design, the serving base
station mayor@ogtmes a control channel and/or a data chagigls:fetissio
(e.g., exclusively) on the reserved resources by the term nal.
100881FI G 14 shows a design of an apparatus 1400 for a serving base
station with resource reservation. Apparatus 1400 includes a nodul e
1412 to detect high interference at thel%erving base station, a
nodul e 1414 to determ ne reserved resources having |l ess interference
fromat |east one interfering termnal, and a nodule 1416 to

conmuni cat e vihe Ferminaler Fersatvingrbasehsatios eayvusel theeshannet wéormpt@089 séleaGthel 5

shows a desi 9@yl 3o/ HaRCESIMAROD 1P S dPINRALYo Asel BF Hk iHa tlfaggnﬁq%m}]hto

comunication with resource resérvation in a wrel ess networ
ternminal rmay YEtlermedylatiprandcodine yheprior g dytatrgpsmispippglsency resour ces

and/or tine r@egyr ceak, h@\éhmia&ﬁg LI 5&%&@2&0%%%&@@%& .

interfering termnal at a servin ase s atlon (block 2071512
one design, tH@paragEnidegl mﬁiﬂ@ﬂ“r%é@id\ﬂé }?rléafﬁc@éqlmlnﬁff@wfi aeseiverd ibe aan ve

of the reser v EasoMECasioh! M tRGRELY 'ré'%gurgéslﬁvﬁ% ask Merferlh& £&6h FN
may communi cat e W th the servi ng base station on the reserved

resour ces (bl@Eieringbpse stptipngard ganqdyls 12{hé eammpmcate willy a gesanah on the
control channgleran@ds@licd. dat a channel (e.g., exclusively) on the

reserved resources to the serving base station. [0090] The term naI
may al so receil®¥la fdGuddshey ?éﬁﬁ%’eo %P@P@%r@%@lf(ﬁm@ bier gRBBE base

station for communication with resource reservation in a wireless network. The serving
base station may detect high interference (block 1312). The serving base station may
determine reserved resources (e.g., frequency resources and/or time resources) having
less interference from at least one interfering terminal (block 1314). In one design, the
serving base station may send to a neighbor base station a request to reserve resources.
The neighbor base station may then direct the at least one interfering terminal to reduce
interference on the reserved resources. In another design, the serving base station may
send to the at least one interfering terminal a request to reduce interference on the
reserved resources. Each interfering terminal may then reduce interference on the
reserved resources. In any case, the serving base station may broadcast information
indicative of the reserved resources to its terminals.

[0087] The serving base station may communicate with a terminal on the reserved
resources (block 1316). In one design, the serving base station may receive a control
channel and/or a data channel sent (e.g., exclusively) on the reserved resources by the
terminal.

[0088] FIG. 14 shows a design of an apparatus 1400 for a serving base station with
resource reservation.  Apparatus 1400 includes a module 1412 to detect high
interference at the serving base station, 2 module 1414 to determine reserved resources
having less mterference from at least one interfering terminal, and a module 1416 to
communicate with a terminal on the reserved resources.

[0089] FIG. 15 shows a design of a process 1500 performed by a terminal for
communication with resource reservation in a wireless network. The terminal may
determine reserved resources (e.g., frequency resources and/or time resources) having

less interference from at least one interfering terminal at a serving base station (block



base station observing high interference fromthe term nal (bl ock
1516). The term nal may receive the request fromthe nei ghbor base
station orwob@esmosi ng base station. The term nal may thewsiredoszseo
interference on second resources reserved for the nei ghbor base
station (block 1518). [0091]FI G 16 shows a design of an apparatus
1600 for a termnal with resource reservation. Apparatus 1600

i ncludes a nmodul e 1612 to determi ne res¥rved resources having | ess
interference fromat |east one interfering termnal at a serving base
station, a nodule 1614 to comunicate with the serving base station
on the reser vidd2r d8eug design, the painglanay gamsive froadeastiiyiernaptipe ipdisstivetod the
reduce interfgeaRe ?qu&ce‘% Rl @0 @?*Fm?@ai@ st§tt16i'1t '”['R@ te(?xlﬁr?ﬁf Méﬁ&nﬂﬁ&ﬁme with
interference fromthe termnal, and a nodul e to reduce

i nterference By STHAE Paseriaian opthesisrn g PwEsEy @B@k rlé 5By VB P gpsigng ghe
nei ghbor baseesigd indh sedd0d %Mh EnaiRAWh@8r 4 Bath kLaRnc1 e 519xc11;§%e1y%n anrd

16 may conprise processors, electronics devices, hardware devices,
el ectronics 68%?6’61*5’1%?‘%035%@? SeR(INEPFLIIE, nmenories, software codes,

firmare codegegoet C The @FmABNmGOND re@weqr}efg.@@&@fzﬁuce[l&&%n%& Ba &e?ghﬁéloms
a bl ock diagram of a design of_ term nal erving base station

1
120, and i nt SPFe¥RtRR oBxEdsigh infrferepes frog ﬂ@é?rw%(ba&w Watltefempg g

transmt pr oc;ﬁ@slecrewuﬂeﬂwa?ﬂé&mdneﬁl@ h¥gh@dabae Eh@m R tlQ%E@m%%h'sl'e%ﬁnéﬂ 122
and contr ol |nfornat|o ma controll er/processor Oa and

schedul er 1739abgiay than 1dych iy ELsT 0 Fo50Rf FRaRPTGSE SRopTed e dicarsighibgror
reserved resaukcetion Bthedeimr 1734a may provide scheduling grants for
term nal 120. 71l4a . process (e. ncode, and, nodul at e)
the data andiggﬁgrol gn?%ﬁﬁﬁﬁlgﬁ¥§£89ﬂ¥ﬁWF7@Sg§p o { fR5Bine Pﬁﬂh“@%ﬁ?ro
synbol s, res pe&wa’d@i yApﬁfmelﬁe@incﬂgHés%mtﬁme ad13Qo @&&@ﬁr&l zeseﬁiel:iﬁ?ésources
synbol s, e.g. $sar 714 QCess dat a
control, and B ]In% esﬁs?ﬁ%‘"‘e f@”ba eaftc?r“e @'—eﬁ%mc éttacse?‘rﬁiﬂsepﬁta&?? de
out put sanpl esodulk }téﬂaftsdmmﬁlﬁrcat(e'ﬁhﬂﬁm)e sl:%ixfgaaamyaueﬁ)lﬁitliehésewéaexegou;ces a

convert to anal filter rt) the. ut sanpl es
and generate & omﬁﬁ 1%¥8ﬁéﬁmqﬁﬁg@ﬁeﬁg 18%Fﬁgﬁ§%FﬁF3§HvH§“%Nmﬁg
ant enna 1720abscriig f_n@ﬁ) er%mﬁc&m thagpr ﬂnmsleamﬁaahcbdntm 1]52@torr&;uccsinm&:mdcy
g{ gflegf] gj_gtza %qge gr 1;121] 811 sec?ndolissr(r)%;[c]esglresrfr:‘g{efi Sorll‘ 1eentele {llggl IBaste staﬁer Ved by base
processed by mwﬂﬂan§mbnn®m&663§%681ﬂlnb12cmmdmdu6nm¢-bymam¢mam&mmﬁter
1716b, and t ;@%ﬁ{%& %Qmé/és h%{hhv%&t %Q‘H&S %990111&098?5 onentst efgimali Ak,

an antenna 1 nal
memories softwale codes firmware codes, etc., or any combmatlon thereof,

[0093] FIG, 17 shows a block diagram of a design of terminal 110, serving base
station 120, and interfering base station 122. At serving base station 120, a transmit
processor 1714a may receive data from a data source 1712a and control information
from a controller/processor 1730a and a scheduler 1734a. Controller/processor 1730a
may provide messages for reserved resources. Scheduler 1734a may provide scheduling
grants for terminal 120. Processor 1714a may process (e.g., encode and modulate) the
data and control information and provide data symbols and control symbols,
respectively. Processor 1714a may also generate pilot symbols, e.g., for an LRP.
Processor 1714a may process the data, control, and pilot symbols (e.g., for OFDM,
CDMA, etc.) and provide output samples. A transmitter (TMTR) 1716a may condition
(e.g., convert to analog, amplify, filter, and upconvert) the output samples and generate

a downlink signal, which may be transmitted via an antenna 1720a.



base stations 120 and 122. A receiver (RCVR) 1754 may condition
(e.qg., filter, anplify, downconvert, and digitize) a received signal
from ant ery@20gahosnd provi de i nput sanpl es. A recei vepproeasscissih756
may process the input sanples (e.g., for OFDM CDVA, etc.) and

provi de detected synbols. Processor 1756 may further process (e.g.,
denodul ate and decode) the detected synbols, provide decoded data to
a data sink 1758, and provi de decoded cdntrol information to a
control |l er/processor 1770. [0096]On the uplink, a transmt processor
1782 may receive and process data froma data source 1780 and contr ol
i nformation ([80%], rleeirsivesbaserstatien eldZemay egviitrtye pyocess ofata and control
control | er/ priaeasaeh i ileARAIRERL: APbRblRith 192G, &nfm m,afdoﬁr
1784 may condition the output sanples and generate an u

whi ch may be atnﬁiaﬂ%tmytb@d’rwsaedabnaewamwmesswwbdévcwn@@s@dénwama@ﬁmﬁ@rhe
uplink signal &6y om t;a%g,mngﬂna;,;glt@ﬂgi@bger term nals may be received
by antenna 1720, conditioned by a receiver 1742, and processed by a
recei ve proced§8¥5l 1744crmmiabd Mk s ranteruegl HRynayriesegehe dowdisly sgatla fom a
data sink 174Gsandioflecoded Lont k@livel H{@FRYEPRaf Qndition (e.g., filter, amph
control |l er/processor 1730. &0097] Control l'ers/ processors 1730a, 1730b
and 1770 rmy @mmeirert fad shisitize) poiceated sagnal Somtanishe 176 mddbravde maet

term nal 110, saﬁxﬁﬁ@eﬁt ledeBleYprodREOFf €53 0haylptd Qs it %gee@ ;@EdHJrQ?ED%II
termnal 110 rr}g% per form or d| rect process 700 in rocess

1500 in FI G Aafig) & RIPHET %9“86@%@%%5 f%PC%%?éll%ﬁfﬁ.faﬂ@gp@é%Eqa)ed

herei n. ProcegsRfuidd 300 daRdé)ohe abibaEd §@ibdlseprodide ldbdofEd @4 RYa A &ink
station 122 rra perfor ?gﬁg‘gﬂl rect process 900 in F}G 9 and/ or ot her

processes for hrand po dgeud Infumetaayte p RontellgEeEse 1Y 740a and/ or
ot her nodul esjogds] seroH MguRiage: Sdngrhit @focdsedd 1MBY mperet@¥dang lprddegé @6tk from

process 1100 i FI G roces 300.in FIG 13, and/or, other
processes for? %SQP’é’Eﬁ#%‘ﬁ’é?‘&@iB%‘?I"B’éﬂo%@ﬁelr‘?ﬂ“e%fﬁbﬁ% dyesgyiges) frogo

and 1772 nay @hwslRrpdtascand7pragrgritodepud einphase As tradsianrs 1729 rand

122 and term na es . _Schedul ers 1734

Sohedul e tor HORGIT P BRI S ST h CHe P ER e 36 tfa?f&ﬂ&%z
respectively, vmmdelmwﬂs sﬂttgm:hrlﬁmmesrhd tplink gigsadhiect Iteeldlnhlerlmandibmer
[0098] Those of ski hat i nf.or

Sianal sy DEmRel aeb e chSoR hy Wy e PSRRI B s PrEieRie

t echnol ogi es Eow@ssedbharsties probasor 12421 eBt@umbelMdataa Jpravivetdecodtd dawsto a
e T T I C%%é@%gygﬂﬁzd”sz ve
vol t ages, cur[ﬂ@‘?ﬂ s, (@hecliersdpreagssetsi k‘?30@\lémb amdgﬁ@(t may fdiredt dis: @peration at
F5009] Those o™ g Ehlag e By B b 10, op @ EOPRLAG: 127 SR 8L
il lustrative holypiesat tebmhioa K$Q map gerfem, or direat pidcsss 78 Fng’chmrttchm 1$0@jms
described in n I o P . ted
as el ectroni cﬁ%ar?g\%/g?/gl Oﬂll\érrL’r’?)cl)jMérgq %g?'t%vf/‘gc? gl geqth%{&‘ﬁ% nat I ogrs()%’%}) 1‘;10 .
To clearly ildndot ptheremaduies af lntﬂefﬁlmmgfeﬁé{@ph i123/mayf pdrormdwadiecchprdcess 900
sof tware, vari | j qRen I i rGelhts
and steps havlg%gééeéngrlé]gbz%?@tbré&sﬁg\% en‘gﬁlé HFSI &lgér@é3 %?%g}fo? ﬁmﬁ%r 17562
functi onal i t yandipheth¢ranodylge i Smmgthamﬁhple 24 @axi pepfoemerdiset ecetsall Bvir e

or software dﬁ@e@giar&QQrH3ﬁ@§1 P T1 GHber otﬁ‘é}rblr(%(cgﬁresl PRSI Sds Wscrived
constraints i mposed on t he over al gst em arti sans may

i npl ement  t hehegrds cMiemeidest 1 fa; %’ﬁhlail‘i TRernayetape Aya oymograp cedge for base

particul ar apRltofeidoQRd 1PUndStihal M) RERBERTY. RhERREST79RS:AN9MrthAot
be interpreted as causing a departure fromthe scope of the present
di scl osure. schedule terminals Tor communication with base stations 120 and 122, respectively, and

may assign resources to the scheduled terminals.
[0098] 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



[ 00100] The various illustrative |ogical blocks, nodules, and circuits
described in connection with the disclosure herein may be inpl enented
or perfor med 2wistioeas gener al - pur pose processor, a di git alcTaisgRabsssie
processor (DSP), an application specific integrated circuit (ASIC), a
field programmabl e gate array (FPGA) or other progranmable |ogic
device, discrete gate or transistor |logic, discrete hardware
conponents, or any conbination thereof ¥esigned to performthe
functions described herein. A general -purpose processor nay be a

m croprocessor, but in the alternative, the processor may be any
conventi onal {¥RBBlesd: nsEutionDy cprmands igfosaeions stalss bitsosy ol end chips
machi ne. A prtﬁﬁei%%prbe r@ﬁéleﬂ&eﬁoth%gﬁoqpltmgche%pﬁm IRakh AR b
conputing devices,” e.g., a conbination of a DSP and a m croprocessor,
a plurality OYOLtAGEE I IPPRSD SSSEIMIAENGIi &vayes, mBgnstiori @lﬁwrmé@%mp@cad fields or

conj unction V}ia?tf&le@ d;)&lfg,&g{bgmug{th@w ot her such configuration. [00101]
The steps of net hod or al gorithm described in connection with the

di scl osure he[t"%?% mePoRseotetlovpwd ftheiedpregiaterth dhatvirions upragve icelar e

modul e executigebkby madésO GREFR! an(pralgbﬂthﬁl %;Tyg‘md&%h&egnmotor&%oﬁ Woittf the
sof tware rmdul e.my reside | n M nmenory menor ROM nenory,

EPROM nenor y, SEtasmerivdnmey, be w&&w@ﬁ# ehatffam‘dhagﬁkﬂar% EARh e

a CD-ROM or anpiniidieloffeim 08 chhf AGEw® diid MdtaMRabifyt dPhafiviare AN
exenpl ary storage nediumis coupled to the processor such that the

processor carroFEaE YERPSINSIER COFRARPIR REpPCl P’P@“]?Sn‘f"li?l‘*ﬁsaﬁ‘?dcﬁ‘ﬁ}ﬁ bave ppra

storage nmedi Ud¥kscribdBabloe fdhEraly in&élﬂféfof Weir ﬂlﬁﬁorﬁﬁtﬁr FORMIBRLN P ERMalRE is
integral to the proc Sg@r The p cessg nd t he storaﬁ%1 medi um may
I I

reside in an Rafeaent dpsans e StD PGe eP?F%é upetk fthe; partigufg applicatiqng gnd

alternative, del;lgn mm:eﬁs @fiposdidont € o Gdrar @gemrrsqinmhmaﬁs hR§ h:@lﬁlelﬂ@m the
di screte corrp(f) t Hser term nal . ?ngil I n_one or
exenpl ary desi®gis: of “iml? ¥t o REYine SEAVH R S3lyP35 “WP@?F@?H“&:(P“F fjuch
har dwar e, SOflhmEhEntafﬁdnr daaBioes simuldarmt' bedﬂl’ﬁlpl’wddl Qreahdi@y £@kparthife from the
i npl enent ed |S@05 fha e, ? ﬁ%ﬂ unctions nmay be stored on or
transmtted ovar AECEFENEISHBME i nstructions or code on a

conput er - r ead@iod) nddhi: wmxmﬁohmuﬁte.re Ingiedd dbicks, medisas, |alﬂct |cb‘dﬁts dagtibed in

conmput er stor cat | medi a i m
Chat taci 11 ¢ SoateefRR AP R IRV PG e Fsrt sl R S5t
anot her. A stnmr;wg&apm‘wa Mgltdi)e;gaaipwmd asire aﬁmﬂpla:aﬁdmipe@ﬁmmlﬂ@rated
el o, and Cioft PRIk B R0 R e BE B R REAT of SR FEaiRl lic”!
conpri se RAMdeREM thE@RCMc OD-tR@Ntar lagtchehscwpi ihgrdivardi elmpeb@tsage, any
magnetic dis e C or any 9 her
medi um t hat ié: gﬁkggﬁﬁstg§£?p&efgéeﬂ ;E% gjgi%ljtmoﬂlg tf&){ecgf%r%e%gcw}%ueﬁ%%lcodé E

in the form afwiopspreessstol mas baoyr maipeocsisen et ur s alaamdmw;dte pummsbxanay be
accessed by %nQ%&ﬁ%ﬂlonBLHrf@&gr 951111%95%19:'1008%0919% &&%%Eh% g ot%esmr .
gener al - pur pose or speci a r pos foces ConnBEETSH i s
pr ](c)t)er ly ter {féﬁd’ aéﬁocb? ﬁ??ﬂiﬁd@aéa@ﬁ@ni’mm plgempFang @XlaWpL)g, a gofnbitfagon of
software is ty gpghje S r e
source using a coaxallal ca%pdgl&?s\eﬁbré oﬁ%m%? Mﬁlmm%Pm‘(')etst g%l Bl%rrq)g more
digital subs é?fFllﬁ‘éliOCEPSFQ’i%m(CDSP_I)CUOIDWITW P§P ees, or awsHlest @\glhegnfgu@homs

infrared, r aqhﬂﬂlﬁn(ﬂ'hg‘ P VRV metn& Nor tﬁﬁ)rﬁ%)ﬁkéklbéﬂam ConnbdiBf r\}!lﬁpgﬂc

cable, tw sted al DSL, or wireless technologies such as Infrared
radio, and mids o hergi gy e PRSEP hroathrch BERVATPLIR bpltferarpeliamsciodk
and disc, as gysestobteioRi dtin Ia%inlaﬂ@tﬁanc&rm@% di ﬁ%oﬁﬁ?} nlddélé%dy%&fe in
opti cal di sc, digital versatile disc and bl u-ray

di sc where difAd Rmpay. | Hpsh éﬁ?’@’é’u@@%&ﬁ@%‘a@ﬁ%@?”gﬁlmvy BRTR QM (nesecsy,

reproduce datrgeif@t ingdldisy, WMehbBvdbsBikSa CHORMNING ohPOBer @bt JF @toﬁt QH@dlum

shoul d al so ke i ncl &Jded within. the scope of .conputer-readable nedi a.
nown m the art.  An exemplary storage medium is coupled to the processor such that

the processor can read information from, and write information to, the storage medium.



25 CLAI V5 1. A nethod for wireless comunication, conprising:
detecting an interfering base station causing high interference to a
term nal ; vamdoos@rmozini cating with a serving base stati orcoust@s0issoes
reserved by the interfering base station, the reserved resources
having less interference fromthe interfering base station. 2.
The nethod of claim 1, wherein the reserved resources conprise
frequency resources reserved by the int®rfering base station.

3. The method of claiml, wherein the reserved resources conprise at
| east one subband, or at |east one carrier, or a set of subcaniers.
4. The met hodndle dempiine the jlemee medinpangydsdntogrel tp Swpugoewser. cldnpraceseor

time resourcegqr®s %1\]4-159 mi¥iubn8ay PRE i hh NME1BASESARI QR reside in a wer

The nethod of claim 1, wherein the interfering base stdtion and the

servi ng base ®Edlon b 2lmyativer Bp GUsearidaatlie STFee aRedHIm ey feside as

timng. 6. THeBlRRendls ifh dlcMedminilhi ther conprising: sending a
request to reserve resources to the interfering base station.
[00102] 1In ome or more exemplary designs, the functions described may be

implemented in hardware, software, firmware, or any combination thercof. If
implemented in software, the functions may be stored on or transmitted over as one or
more instructions or code on a computer-readable medium. Computer-readable media
includes both computer storage media and communication media including any medium
that facilitates transfer of a computer program from one place to another. A storage
media may be any available media that can be accessed by a general purpose or special
purpose computer. By way of example, and not limitation, such computer-readable
media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk storage,
magnetic disk storage or other magnetic storage devices, or any other medium that can
be used to carry or store desired program code means in the form of instructions or data
structures and that can be accessed by a general-purpose or special-purpose computer,
or a general-purpose or special-purpose processor. Also, any connection is properly
termed a computer-readable medium. For example, if the software is transmitted from a
website, server, or other remote source using a coaxial cable, fiber optic cable, twisted
pair, digital subscriber line (DSL), or wircless technologies such as infrared, radio, and
microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless
technologies such as infrared, radio, and microwave are included in the definition of
medium. Disk and disc, as used herein, includes compact disc (CD), laser disc, optical
disc, digital versatile disc (DVD), floppy disk and blu-ray disc where disks usually
reproduce data magnetically, while discs reproduce data optically with lasers.
Combinations of the above should also be included within the scope of computer-
readable media.

[00103] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Varicus modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of

the disclosure. Thus, the disclosure is not intended to be limited to the examples and



7. The nethod of claiml1l, wherein the resources are reserved by the
interfering base station based on a predeterm ned order for reserving
resour ces.wo 2000/12098 The nethod of claim 1, wherein theceassasmysaio Ng
with the serving base station conprises receiving at | east one of a
control channel and a data channel sent exclusively on the reserved
resources by the serving base station. 26 9. The met hod of
claim1, wherein the reserved resources?conprise reserved downlink
resources and reserved uplink resources, and wherein the

comuni cating with the serving base station conprises recei vi ng
at | east one &figes droviibeil ARTewOMit Aofo khagsprded dhedvidest osne iconsistbat with the

channel on tqﬁu&$§$&MQQVQQM@thKWEQQQE&ﬁpS fromthe serving base

station, and sending at | east one of an uplink control channel
and an upllnk data channel on the reserved uplink resources to the
serving base station. 10. The method of claim1, further
conpri si ng: receiving at |east one of a control channel and a

data channel fromthe serving base station during N subfranmes of the
serving base station, where Nis one or greater, and wherein the
reserved resources conprise at |east N subframes of the interfering
base station covering the N subfranes of the serving base station
11. The method of claim 1, further conprising: determ ning channel
information for the reserved resources; and sendi ng the channel
information to the serving base station. 12. The net hod of
claim1l, wherein the determ ning channel information conprises



obt ai ning at | east one signal -to-noise-and-interference ratio (SINR)
estimate for the reserved resources, and det er m ni ng channel
quality indicator (CQ) information based on the at | east one SINR
estimate, and wherein the channel information conprises the CQ

i nformation. 13. The method of claim 11, wherein the

determ ni ng channel information conprises obtaining at |east one
interference estimate for the reserved ¥esources, and wherein the
channel information conprises the at |east one interference estimate.
14. The method of claim1l, wherein received power of the serving base
station is weaker than received powe€lg¥IMBe i nterfering base station
at the termnal, and 27 wherein pathloss fromthe serving base
station to the termnal is smaller than pathloss fromthe interfering
base station to the tekmicthad for wircless coﬂ:nﬁmnﬂ:'h'ﬁmmbtﬂpﬂdng)f claim1l,

V\/nerelnthelnterf [N tion tlonhV| g a
hi gh transmit powe‘r%e m%e %efer 1%?\7{1 r%%“ £ émggllgef“geééﬁé{%e 0 & feXpjigh aI?“Q a
pi co base stati oncmnmancfaang owﬂnaseees:ﬁ@t ba:sa mnn:gl aeshoves t resensd by plewer

! eve! ) . 1¥1t%1§ mn-ghﬁasges atimii t‘ﬁg res l ?vlﬁd 1es’o rces av 0 E s mtei%eéeﬁmaee \r,\i%)g‘p ébas

station is a basé "sta ricted access

the serving baiséerslgé)'@seomtlms a p| co base station or a nmacro base
station with unrestricted access. 17. The met hod of claim 1,
further conprising: detecting at | east one of the serving base
station and the i &terfEwei mghbhsé diimt il.owhbrawe the omscavekl oxgsquengs esomprise

pr eanbl e senty, ){en% &Qmp&§ ?esé'];ré’adtﬂnge interfering basje%tatléip apparatus for

wi rel ess communi ca I on, conpri

3. The method of claim 1, wherein the reserved resources comprise at least

one subband, or at least one carrier, or a set of subcarriers.

4, The method of claim 1, wherein the reserved resources comprise time

resources reserved by the interfering base station.

5. The method of claim 1, wherein the interfering base station and the

serving base station are asynchronous and have different frame timing.

6. The method of claim 1, further comprising;

sending a request to reserve resources to the interfering base station.

7. The method of claim 1, wherein the resources are reserved by the

interfering base station based on a predetermined order for reserving resources.

3. The method of claim 1, wherein the communicating with the serving
base station comprises receiving at least one of a control channel and a data channel

sent exclusively on the reserved resources by the serving base station.



means for detecting an interfering base station causing high
interference to a termnal; and means for comunicating with a
serving base station on resources reserved by the interfering base
station, the reserved resources having less interference fromthe
interfering base station. 19. The apparatus of claim18, further
conprising: neans for sending a request to reserve resources to the
interfering base station. 20. T apparatus of claim 18,
wherein the nmeans for communicating with the serving base station
conprises neans for receiving at | east one of a control channel and a
dat a channel sent %excl Thsi vethgd g ¢l fesdpigig the expruyed expsdyees Hremprise

serving base gfedfel OBownlink resqufcks 20d€ rABRET Akl Absoffcad, ”&n%@wh&'aint hgr
conpri sing: neans for deternlnlnq)channe information f

reserved resdFEREICAgIV iR LA REPH gPRINESSC hannel |nfornat|on to

the serving base sdcaiingn: Eeas?tﬁ]e ofa downh%@cmﬁrdl ARRRY AHdusiohRfinkMala@h&s]
comruni cat i on, COITprl S| Ng | east one processor confi gured to

detect an int% F%ﬁe?%dﬂa‘é’@“’é‘ﬂ%ﬁ)wﬁ‘ﬁ ft?&h@? FFGVIPG e fi¥toBra8r ence to a

termnal, and to g Rt kadt Snd\bital wBliSeiwrAGhRRSEand laA ip I A hBHOUSCES
reserved by t ering base statjon, the reserved resources

ein
havi ng | ess |HT@W?@?éﬁ@g“Fgﬁﬁ?¥%§mSﬁF@ﬁP@?Fﬁmease stati on.
23. The apparatus of claim 22, wherein the at | east one processor is
configured to senqoa request reserve resources to the interfering

base stati on. d&ﬁﬁ@ﬂb}6§ﬁ%ﬁcwmpawﬁgzz wherein the at
| east one process@deiving @.ﬂr&ﬁgt ghid etk dontrblegh@inéBardta da@AGhnRNBo@fthedserving

contr ol chanq% %nd @ datﬁ qgannel %ent exglus#gelyhon he reserved
r esour ces by aﬁees %tE)P fl ég ra@F%?ﬁ ci:]servmg ase station, wnere IS one or greater
and wherein the reserved resources comprise at least N subframes of the interfering base

station covering the N subframes of the serving base station.

11.  The method of claim 1, further comprising:
determining channel information for the reserved resources; and

sending the channel information to the serving base station.

12.  The method of claim 11, wherein the determining channel information
compriscs

obtaining at least one signal-to-noise-and-interference ratic (SINR) estimate for
the reserved resources, and

determining channel quality indicator (CQI) information based on the at least
one SINR estimate, and wherein the channel information comprises the CQI

information.

13, The method of claim 11, wherein the determining channel information
comprises obtaining at least one interference estimate for the reserved resources, and

wherein the channel information comprises the at least one interference estimate.

14, The method of claim 1, wherein received power of the serving base

station is weaker than received power of the interfering base station at the terminal, and



25. The apparatus of claim 22, wherein the at | east one processor is
configured to determ ne channel information for the reserved
resources, and to send the channel information to the serving base
station. 26. A conputer program product, conprising: a
conput er -r eadabl e medi um conpri si ng: code for causing at

| east one conputer to detect an interfeiing base station causing high
interference to a termnal, and 27 code for causing the at

| east one conputer to conmunicate with a serving base station on
resources reserved by the interfering base station, the reserved
resour ces havivheeein pallosfraat the servine brsesirfiethe the feeninalriy pgellsnghen sathipsson.

27. A nmethod #£gf th\WidtGRRS b0 FIRHAILE Ab kePRinaCONPI i Si NQ: obt ai ni ng
an indication of a termnal observing high interference from an

interfering base station and conmunicating with a serving base

stati on; reser ving fefRWICeIm t10whatin!thd AlefreGQ ML G 199 macro
between the serving base station and the termnal; and reducing
i nterference W3 HEon hadey 3/bigh pransaifnewer Iyel.epd whereia theserving tBsessation is

station. 29 apico base sdtion bNefehBS Hektfon Ghvidd B 18 wraMRB! Rinar hE

interfering base station and the serving base station are
asynchronous and have different frane tim ng.

16. The method of claim 1, wherein the interfering base station is a femto
basc station with restricted access, and wherein the serving base station is a pico base

station or a macro base station with unrestricted access.

17.  The method of claim 1, further comprising;
detecting at least one of the serving base station and the interfering base station

based on a low reuse preamble sent by each base station.

18.  An apparatus for wircless communication, comprising:

means for detecting an interfering base station causing high interference to a
terminal; and

means for communicating with a serving base station on resources reserved by
the interfering basc station, the reserved resources having less interference from the

interfering base station.

19.  The apparatus of claim 18, further comprising:

means for sending a request to reserve resources to the interfering base station.

20.  The apparatus of claim 18, wherein the means for communicating with
the serving base station comprises means for receiving at least one of a control channel
and a data channel sent exclusively on the reserved resources by the serving base

station.

21.  The apparatus of claim 18, further comprising:
means for determining channel information for the reserved resources; and

means for sending the channel information to the serving base station.



29. The nethod of claim 27, wherein the obtaining an indication of a
term nal observing high interference conprises receiving a request to

reserve resources fromthe termnal, and determ ning the
term nal observing high interference fromthe interfering base
station based on the request. 30. The nethod of claim 27,

wherein the obtaining an indication of a term nal observing high
interference conprises receiving a pil o report fromthe terninal
and determ ning the term nal observing high interference from
the interfering base station based on the pilot report. 31.
The nethod of claim 27, wherein the reserving resources conprises

reserving resources bageshyRng fd?WedRERLAMIR R ARpliQhe. " €SErvi ng
resources by the interfering base station. 32. %he nmet hod  of

clai m 27, wher ei n?k k@5t PR BOGISHY Pty de detedmpripsEyinedses yitiog causing

resources forpigh RERLRLES 18 NREnIbIMBaPRY édlnunicate with 33ervihB&afEinRd &
claim 27, wherein the reserV|gg resour ces Conprises reserving,

resources forf VST EPLTEnty B FECTFERE Sape oy th eseracleiesuires A&y bes

are revoked. interference 3bm tdiatelEitpAesetatich.al m 27, wherein the reducing
interference on the reserved resources conprises avoi di ng

transmtting on the reserved resources by the interfering base
stat i on. 393. TheneMgipaQehs Off @hiad M2, 2%her¥EhEi R 1AL ohe PrsebR is
interference on.the reserved resources conpr%ses_redu0|n transmt
pover of the TORE@VIHP PG 2BMES B BITEACHOTHR I SLEFyRY PP Tifiices to
obtain a target interference |level for the term nal
24.  The apparatus of claim 22, wherein the at least one processor is
configured to receive at least one of a control channel and a data channel sent

exclusively on the reserved resources by the serving base station,

25.  The apparatus of claim 22, wherein the at least one processor is
configured to determine channel information for the reserved resources, and to send the

channel information to the serving base station.

26. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to detect an interfering base
station causing high interference to a terminal, and
code for causing the at least one computer to communicate with a serving
base station on resources reserved by the interfering base station, the reserved resources

having less interference from the interfering base station.

27. A method for wireless communication, comprising:

obtaining an indication of a terminal observing high interference from an
interfering base station and communicating with a serving base station;

reserving resources to facilitate communication between the serving base station
and the terminal; and

reducing interference on the reserved resources by the interfering base station,



30 36. An apparatus for wreless conmunication, conprising:
means for obtaining an indication of a term nal observing high
interference froman interfering base station and conmunicating with
a serving base station; means for reserving resources to
facilitate comruni cati on between the serving base station and the
term nal; and means for reducing interference on the reserved
resources by the interfering base stati¥n. 37. The appar at us
of claim 36, wherein the neans for obtaining an indication of a

term nal observing high interference conprises neans for receiving a
request to reserveédresBrigabod ofotiiph, tderginnip interfering bagggitatiphand the

appar at us of ehilePadBrai¥hat SlylchiRudBansyd Gferbf B8LYliRGe! €SOUr ces
conpri ses neans for reserving resources based on a pregeternlned

order for reserving resources by the interfering base station.

39. The apparatus20f clRi M@d& oWRRHEIN, tWNEreFEAR Soblding 88 USdid8on of a
interference on the reserved resources conprises neans for avoiding

transnittingt@ﬁﬁW%@”P@?éP@@@“P@§ﬁﬁ?E%@”E? the interfering base

stati on. AeceifingB 108kt {0QbseMt FQLAES FOAIAMRIGRILI A0, CONpPrising:
determ ni ng resources,nes?rved,b an interfering base statiaon, the
reserved resour ceSeFRRNgthe daminef phsp e dvgheinferfgpneHeon feditpd g daBase

station; and e@eHbRECH hd@qwst h a term nal on the reserved resources.

30.  The method of claim 27, wherein the obtaining an indication of a
terminal observing high interference comprises

receiving a pilot report from the terminal, and

determining the terminal observing high interference from the interfering base

station based on the pilot report.

31.  The method of claim 27, wherein the reserving resources comprises
reserving resources based on a predetermined order for reserving resources by the

interfering base station.

32, The method of claim 27, wherein the reserving resources comprises

reserving resources for a predetermined time period.

33.  The method of claim 27, wherein the reserving resources comprises

reserving resources for a persistent time period until the reserved resources are revoked.

34, The method of claim 27, wherein the reducing interference on the
reserved resources comprises avoiding transmitting on the reserved resources by the

interfering base station.

35, The method of claim 27, wherein the reducing interference on the
reserved resources comprises reducing transmit power of the interfering base station on

the reserved resources to obtain a target interference level for the terminal.



41. The nethod of claim 40, wherein the communicating with a term na
conprises sending at | east one of a control channel and a data
channel exclusively on the reserved resources to the term nal.

42. The nethod of claim 40, wherein the reserved resources conprise
reserved downlink resources and reserved uplink resources, and
wherein the communicating with a term nal conprises 31 sendi ng
at least one of a downlink control chanffel and a downlink data
channel on the reserved downlink resources to the termnal, and
receiving at |east one of an uplink control channel and an uplink
data channel on tRé redpRPGS HITwARIcpCoBITIBISEtion, GMPEIFBLt er mi nal . 43.

The nmethod of cl ain@udtGor dvdhidiledn iEAEARGH 8 NErmilif ©8eWilthighaRAtEnce from
information for. the reserved resources fromthe termnal; and

usi ng the chatfriBFisripgdpsediefiohend sommpueating wih f serwing base stafiongat a

transnission, to $RLAChr FEFAHE FRSurteR & BRilkA cdnlifmitatich SdhARE MSShaR
to select a nmodul ati on and codi ng schene for the data transm ssi on,

or a conbi nat P8%statieR pabhe terminal; ade et hod of cl ai m 40, further

conpri sing: br oadegasts MHGredRingiBtdi@0e bl &b 88 Rlirct NG thERRIVEE base
resources. 45. An apparatus for w reless conmuni cation, conprising:
means for det%?ﬁ?ning resources reserved by an interfering base
station, the reserved resources having less interference fromthe

interfering base statign; and . . .. e
9 %I] '?he apparatus of claim 36, wherein the means for obtaining an indication
of a terminal observing high interference comprises means for receiving a request to

reserve resources from the terminal,

38.  The apparatus of claim 36, wherein the means for reserving resources
comprises means for reserving resources based on a predetermined order for reserving

resources by the interfering base station,

39.  The apparatus of claim 36, wherein the means for reducing interference
on the reserved resources comprises means for avoiding transmitting on the reserved

resources by the interfering base station.

40. A method for wireless communication, comprising:
determining resources reserved by an interfering base station, the reserved
resources having less interference from the interfering base station; and

communicating with a terminal on the reserved resources.

41.  The method of claim 40, wherein the communicating with a terminal
comprises sending at least one of a control channel and a data channel exclusively on

the reserved resources to the terminal.

42, The method of claim 40, wherein the reserved resources comprise
reserved downlink resources and reserved uplink resources, and wherein the

communicating with a terminal comprises



means for conmunicating with a termnal on the reserved resources.
46. The apparatus of claim45, wherein the neans for comunicating
wth a termnal conprises neans for sending at | east one of a control
channel and a data channel exclusively on the reserved resources to

the termnal. 47. The apparatus of claim45, further conprising:
means for receiving channel information for the reserved resources
fromthe termnal; and means for3lusing the channel information

to select the termnal for data transm ssion, to select resources to
use for the data transm ssion, to select a nodul ati on and codi ng
scheme for the dafeidingshiait sas ofip dowmlink copielichennplowd eideyelifk datagBanngl

met hod for W gthesserfaibwlifkatso®es t@m&mhmld detecting high
interference at a serving base station; determn nin

reserved resour cesCRARBAGeIsEA 9f Af BRlink F‘é‘%‘i‘é’écmﬁ%i“&tanluéb!ﬁid annel on

interfering twémkdaddupBilcesRitBlin € deddgiol th a ternmnal on the
reserved resources. 49. The nethod of claim48, further

conpri si ng: sending a request to reserve resources to a

nei ghbor base st aujon, Twhedieidnf tlhie Aeiehbebmpase: St ati on directs the

at | east one interfering terminal to reduce Interference on the
reserved resour ce&eceiving hannel information for the reserved resources from the terminal; and

using the channel information to select the terminal for data transmission, to
sclect resources to use for the data transmission, to select a modulation and coding

scheme for the data transmission, or a combination thereof,

44, The method of claim 40, further comprising:

broadcasting information indicative of the reserved resources.

45.  Anapparatus for wireless communication, comprising:
means for determining resources reserved by an interfering base station, the
reserved resources having less interference from the interfering base station; and

means for communicating with a terminal on the reserved resources.

46.  The apparatus of claim 45, wherein the means for communicating with a
terminal comprises means for sending at least one of a control channel and a data

channel exclusively on the reserved resources to the terminal.

47.  The apparatus of claim 45, further comprising:

means for receiving channel information for the reserved resources from the
terminal; and

means for using the channel information to select the terminal for data
transmission, to select resources to use for the data transmission, to select a modulation

and coding scheme for the data transmission, or a combination thereof.

43. A method for wireless communication, comprising:

detecting high interference at a serving base station;



50. The nethod of claim48, further conpri sing: sending a
request to reduce interference on the reserved resources to the at

| east one interfering termnal. 51. The nethod of claim 48,
wherein the comunicating with the term nal conprises receiving at

| east one of a control channel and a data channel sent exclusively on
the reserved resources by the termnal. 52. The method of claim 48,
further conprising: broadcasting inforrmion indicative of the
reserved resources. 53. A nethod for wi rel ess comunication
conpri si ng: determning at a termnal reserved resources having
| ess interference FFIHIAG PBEEY TBNBICEH hEiiTge I6h duterérgrcn ffomat deagtepf ng
base stati on;in@feigasunl,ead i ng W th the serving base station on the
reserved resources. .. 54, The nethod of claimb53, wherein the
comuni cating w t ROPRENEAIRG Wifh 2 fraaalands I8 e FSPH&es sendi ng at

| east one of a control channel and a data channel exclusively on the

reserved resources _to the serving base station. 55. The net hod
of claimb53, wher@n tHE SRR, fBeTceRBHI r esour ces conpri ses

recei ving br oadcaséndingfaofeqikd 10 edeRdiratiicdsero Qf neidhBor IRSECEMER, HRSAHIGES
fromthe servin b%§e station. = 33 . %?.,fhe met hod, of _cl ai m 53,
furt her c orrpr’i‘eéﬁ%hﬂ" ase station directs the at least one interfering terminal to reduce interference

on the reserved resources.

50.  The method of claim 48, further comprising:
sending a request to reduce interference on the reserved resources to the at least

one interfering terminal,

51, The method of claim 48, wherein the communicating with the terminal
comprises receiving at least one of a control channel and a data channel sent exclusively

on the reserved resources by the terminal,

52.  The method of claim 48, further comprising:

broadcasting information indicative of the reserved resources.

53. A method for wireless communication, comprising:
determining at a terminal reserved resources having less interference from at
least one interfering terminal at a serving base station; and

communicating with the serving base station on the reserved resources.

54.  The method of claim 53, wherein the communicating with the serving
base station comprises sending at least one of a control channel and a data channel

exclusively on the reserved resources to the serving base station.

55.  The method of claim 53, wherein the determining the reserved resources
comprises receiving broadcast information indicative of the reserved resources from the

serving base station.



receiving a request to reduce interference to a nei ghbor base station

observing high interference fromthe termnal; and reduci ng
interference by the term nal on second resources reserved for the
nei ghbor base stati on. 57. The nethod of claim56, wherein the

receiving the request conprises receiving the request to reduce
interference fromthe nei ghbor base station or the serving base
st ati on. 33

56.  The method of claim 53, further comprising;

receiving a request to reduce interference to a neighbor base station observing
high interference from the terminal; and

reducing interference by the terminal on second resources reserved for the

neighbor base station.

57. The method of claim 56, wherein the receiving the request comprises
receiving the request to reduce interference from the neighbor base station or the

scrving base station.



