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Backgr ound
CLAIM OF PRIORITY UNDER 35 U.S.C. §119

[0001] The present Application for Patent claims priority to Provisional Application
Number 61/080,051 entitled “Systems and Methods for Uplink Inter-cell Interference
Cancellation Using Hybrid Automatic Repeat (HARQ) Retransmissions,” filed July 11,
2008, assigned to the assignee hereof and hereby expressly incorporated by reference

herein in their entirety.
BACKGROUND

Field
[0002] The present disclosure relates generally to wireless communications, and
more specifically but not exclusively to various electronic circuitry or algorithms for

interference management in a wireless network.

Background

[0003] Wireless networks are widely deployed to provide various services to
consumers, such as telephony, data, video, audio, messaging, broadcasts, etc. Wireless
networks enable broadband communications over a regional, nationwide, or even global
region. Such networks are sometimes referred as Wireless Wide Area Networks
(WWANS). One common example of a WWAN is a cellular network that supports
CDMAZ2000, a telecommunications standard that uses Code Division Multiple Access
(CDMA) to send voice, data, and signaling between mobile subscribers. Another
example of a WWAN is a cellular network that provides broadband Internet access to
mobile subscribers, such as Evolution-Data Optimized (EV-DO) or Ultra Mobile
Broadband (UMB), both of which are part of the CDMA2000 family of air interface
standards. Other examples include WCDMA, HSPA, LTE (Long Term Evolution) and
LTE-Advanced. These cellular networks generally provide coverage over multiple
cellular regions, with a fixed-site base station located in each cell to serve mobile
subscribers,

[0004] In one particular exemplary use in a network, a terminal may communicate
with a serving base station on the forward and/or reverse link. On the forward link, the

terminal may observe high interference from an interfering base station. On the reverse
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extensive overview and is intended to neither identify key or critical elements nor
delineate the scope of such aspects. Its purpose is to present some concepts of the
described features in a simplified form as a prelude to the more detailed description that
is presented later.

[0007] In accordance with one or more aspects and corresponding disclosure
thereof, various aspects are described in connection with canceling an interfering
channel by use of an identifier that was used to encode the interfering channel. A
network entity (e.g., serving base station and/or interfering base station) makes
transmission adjustments that affect a signal to interfering noise ratio (SINR) of one of

the channels to enhance cancellation of interference.
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[0610] In an additional aspect, a computer program product is provided for network
facilitating wireless inter-cell interference cancellation at a served UE. A computer-
readable storage medium comprises 2 first set of codes for causing a computer to
transmit a first link encoded with a first identifier to a served UE that also receives an
interfering second link from an interfering base station encoded with a second identifier.
A second set of codes causes the computer to transmit the second identifier to the UE

and to receive feedback from the served UE indicative of ability to cancel one of the
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link when received at a higher SINR by decoding the second link with the second

identifier, re-encoding the second link with the second identifier, canceling the second
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second identifier. A receiver receives 6
serving base station transmits a first link encoded with a first identifier to 2 non-served
UE, transmitting an interfering second link encoded with a second identifier. Means are
provided for receiving communication from the serving base station indicating that the
interfering second link requires interference cancellation by the non-served UE. Means
are provided for transmitting the second identifier directly or indirectly to the non-
served UE. Means are provided for adjusting transmission of the interfering second link
to facilitate interference cancellation by the non-served UE.
[0016} In yet a further aspect, an apparatus is provided for facilitating wireless inter-
cell interference cancellation by a non-served UE. A transmitter, while a serving base

station transmits a first link encoded with a first identifier to a non-served UE, transmits

an interfering second link encoded with a second identifier. A receiver receives
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BRIEF DESCRIPTION OF THE DRAWINGS
[0018] The features, nature, and advantages of the present disclosure will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly
throughout and wherein:
[0019] FIG. 1 depicts a block diagram of a wireless communication system with
user equipment (UE) communicating with a base station in the presence of an
interfering base station.
[0020] FIGS. 2-3 depict a timing diagram of a methodology or sequence of
operations for performing pilot, control and traffic integration cancellation.
[0021] FIG. 4 depicts a block diagram of a communication system of user
equipment (UE) communicating with respective base stations and subject to interference
from the other respective base station.
[0022] FIG. 5 depicts a block diagram of a base station and served user equipment
(UE) each having a computing platform for performing methods for performing
wireless interference cancellation.
[0023] FIG. 6 depicts a block diagram of a system having a logical grouping of

electrical components for performing wireless interference cancellation.



equi prent (UE) comrunicating with respective base stations and
subject to interference fromthe other respective base station.
[0022] FIG 5 depicts a bl ock diagram of a base station and served
user equi pYYEPOIYOE each havi ng a conputing pl at f or m f RCTHERPBROAFIRY
met hods for performng wireless interference cancellation. [0023]FIG
6 depicts a block diagramof a system having a | ogical grouping of

el ectrical conponents for performng w riel ess interference
cancellation. 7 [0024]FIG 7 depicts a block diagram of a system

having a | ogi Fm gr ORIy, Aledfidis £HISAL didoRAl ofGAURARERVy afl@%ica@ ?&ﬁ%ﬁé B9
performance of. W reless interference cancellation.” [ 0025]FlI 8.
depi cts a bl oBRCAAeHRRINSYS faFerapisine R maTeeioh Y irplea igerfepmcqganedliatios.
inter-cell infgssher epeesagiaed biadk ®dkram of an apparatus having means for wircless
inter-cell interference cancellation.
[0026] FIG. 9 depicts a block diagram of an apparatus having means for network
facilitation of inter-cell interference cancellation.
[0027] FIG. 10 depicts a block diagram of an apparatus having means for network
facilitation of inter-cell interference cancellation at a non-served UE.
[0028] FIG. 11 depicts a block diagram of a system having a logical grouping of
electrical components for enhancing performance of wireless interference cancellation

at a non-served UL,

DETAILED DESCRIPTION
[0029] Communication techniques enable efficient communication to an UE (User
Equipment) that is subject to a dominant interference signal that is transmitted by a
different base station. It is helpful to assume a synchronous system, meaning that the
femtocells and picocells have access to a synchronizing source such as the Global
Positioning System (GPS). Disclosed interference cancellation techniques, both UE-
centric and network-centric, are suitable to this situation. These techniques are
particularly advantageous when it is undesirable or difficult to introduce changes in the
physical (PHY) and medium access control (MAC) layers at the existing base stations,
UE-centric (“backward-compatible™) framework refers to an approach largely
implemented by UEs to include pico or femto cells. Network-centric framework closed-
loop coordination between base stations and UEs achieves interference mitigation
thereby improving network performance. In particular, an interfering base-station can
help a “victim” UE by adjusting downlink pilot and control power and adjusting traffic
data rates responsive to information that the “victim” UEs provide, including
information about the interfering link and the performance of the cancellation itself
(e.g., pre-cancellation CQI (channel quality indication) and ACK (acknowledgement)).
This feedback information can be sent over the air or using the backhaul.
[0030] The word “exemplary” is used herein to mean “serving as an example,
instance, or illustration.” Any embodiment described herein as “exemplary” is not

necessarily to be construed as preferred or advantageous over other embodiments, The



[0026] FIG 9 depicts a block diagram of an apparatus havi ng neans for
network facilitation of inter-cell interference cancell ation.
[0027] FI G 10 depicts a bl ock di agram of an apparatus havi ng neans
for networ WO2EM05E38ti on of inter-cell interference canR@VVROVHSAE a
non-served UE. [0028] FIG 11 depicts a block diagram of a system
having a | ogi cal grouping of electrical conponents for enhancing
performance of wireless interference cargcellation at a non-served UE.
DETAI LED DESCRI PTI ON [ 0029] Comruni cati on t echni ques enabl e efficient

conmuni cat i on gsQoRM etbodi iSR! mEBY PPRA ardyRAL of c%%nf%ﬁ%o%%f &Qfoao&lﬁag? nant

interference signal that is transmtted %/ a different base stafion.
It is hel pful tecbroipgisferds DiviviemYsiipleicssps (N A hysiamp M eitirie-Coimier

fentocel | s andppig pdeldvARYeIIaREEEBMA WA COXIONHRRAIBLAP SQUALSsSUCh
as the G obal Posi ??oni n %yst em E@DS)?( Di s%(?%se%ﬂisét erfaer enceS

cancel | ati on (RHhifphas): ngiB? RivisenddHtiple Accepd TRM Ay *errse Riefveacy ar e
suitable to tDigsie MuRbleQRcesd FEREAT SGBAL PSRRI RAE LY DHidbA Multiple
advant ageous when jt is undesirable or difficult to introduce changes
in the physi cACCEHPMMEYHEE Ghethe CBUDIcasHst Phniquacp Wiglst s at t he
ex; sti ntg base cahatdi@fisn smmﬁﬁa}weidlssigﬁé@?qgﬁ%ﬁ@ﬁ%aa?%@rbbtlﬁﬁd)dardfs,rsafméélor k
refers to an r oac r i ement e s to include pico or
fento cells. %ggﬂﬁg?g@bﬁggg@gp%gﬁ%@%ﬁﬁ}§¢gg%ﬁ§44ﬁﬂ§rg@&?ﬁ?ﬂatPon

bet ween base sgfvak]i ONSheadeehilblESes@ipibLWe forth BEIGH fiLE@RGHoTvith B8 bpRAded

t her eby inprovin% net,wor k Feréopn&nce Ln particylar, an interfering
base- st ati on SEWIESPIENdeq i GeRfrPER oy atiohs GRS WA e AR eHiongRd Bng
po?trol pomerﬁanﬁmﬁﬁﬁuﬁﬁmQQHMﬁfﬁfﬁ@mﬁQhﬁkﬁﬁ@&ﬂ?m&§ﬁﬂﬂ§h?ﬁmﬁmm
information that.t "victin I qvi de, J.ncl udi i nformafion .
about the i nt BRFEFTnErdee iRl %@P‘?eaﬁ??&ﬁ'eée%'?s R P
itself (k e. \?\/i , ;ﬂfo&ugb.ﬂ:ﬁh*s?ﬁﬂih@?ft@gve(nf(ihl@ﬁ?]@ﬂ'evél}[,@k\iﬂlNedppﬂbr(i&?d riht@ga)skiaad
ACK (acknow e e Thi eedback .i nfa on ca e se over
The st o ust B EhbAdne dhinle SROBIGTAHE MAPH hSRakiRe R I e
her ei n t o neaimstases,welignasn strucexand emponsitsancdown in Hiddkdikfaat fomin”

Any enbodi ment descri eLg her<%lllenogcse ts%%(t%gpnlv%{tiéP is not necessarily to

dertd dyoid obscuring . :
be construed as preterred oF advarntageous OV ot her enbodi nents. The

[0032] Referring now to the drawings, in FIG. I, a wireless communication system
100 facilitates an inter-cell interference cancellation framework 101 performed by an
interference mitigating UE (UEg) 102 in order to effectively communicate with an
interference mitigating evolved base station (eNBp) 104 in the presence of a stronger
interfering eNBa 106 that communicates with a second UE4 108.

[0033] In one aspect of the present innovation, interference cancellation by a
computing platform 110 at the UE 102 is used to allow the decoding of a signal that is
subject to strong interference. In one aspect, the interference cancellation can be
applied to a pilot channel (“pilots™) 112, control channel 114 and traffic channel 116.
Because the interference is created by a different base station eNB, 106, some extra
information can be used in this cancellation process. For example, estimating of the
interference can be done by decoding the interference and its identifier and re-encoding
the interference with the corresponding identifier. It may also done by estimating the
transmitted modulation symbols via soft estimation, iterative estimation or some other
techniques.

[0034] In one aspect, Pilot Interference Cancellation (PIC) component 118 of the
computing platform 110 of the UEg 102 cancels the pilots 112 from the stronger eNB4



8 di scl osed enbodi ments may be applied to any one or conbinations of
the foll ow ng technol ogi es: Code Division Miltiple Access (CDVA)
systens, Milti Carrier CDVA (MC-CDMA), W deband CDVA (W CDMA),

Hi gh- Speedwf’a”@%@("“,&&cess (HSPA, HSPA+), Time Division MAWVBME0AEEESS
(TDVRA) systens, Frequency Division Miltiple Access (FDVA) systens,
Ot hogonal Frequency Division Miltiple Access (OFDVA) systens, or
other multiple access techniques. A wirel ess conmuni cati on system may
be designed to inplenent one or nore standards, such as |5-95,

cdma2000, | S- §fbronyd LRI s%l%@'\é&nbﬁx@@d&mﬁﬁ 1ﬁif@dﬁ§’éﬁ§31041a9f9§<§1v9nmﬁ

detail ed description set forth bel ow in connection W th t ende
drawi ngs is i Hiffﬂilé@“%fswé) @@s‘b%aﬁf’m@iﬁtoo"ﬁ“?@r“h%‘ij%vné@ﬁﬂog@ﬁmltt thyf

the inventionyand: B0k It RBHSENE D8TWERH1LE 8@Ahtalddfs QB ¥ traffic
configurations in which the invention may be practiced. The detail ed

description i MiGEaE @pratition s nebrsgil 118 sqnps inferprensg pyrddracochesresviMiang a

t hor ough undeygt Jaa@u dGmBiik AR e MNP RTB LIV, mW@ch&%ttllwﬁéAﬁﬁnﬁgearent
to those skilled in t e art that the i nvention m ractice

wi t hout t hese"dSRERS (ke delfessnpesisnply, a8ty aqmpfegalotsyir fegaayagasons. If

structures angheRSMHPENENT 65 Al e RIVMINBR 164 @@hapdmalgpm hQEMub Ry order to
avoi d obscuri n t he concepts of the invention. 032] Referri n now to

the draw ngs, 24ANtRgeeys 1q enagle; helqr SYimatignph s *3’&{“}“’ tlg‘i'nIﬁt@@)R

facilitates asNB I oveRhwihherdies @bsRl SaNeghalkien ﬂlefmzaermwemui;é}l
performed by an |nt erference mtiﬂt?tii?(g%[gE UEB% 102 i.n order to
ef fectivel y cBRAOHTEALEsRF rhtofangehiap 8 AP fromits fHignabvbieved base

SL ation ( eNBB)nteli@&mtel”bﬁﬁd&Batmh@ﬁ gm@ao@ﬂme@mremg@rﬁa 101 RNhEw tmgae@]{}&%hl%
t hat communi cat.es, wi t nd, UEA 1 1003311 n one aspect of the
pr esent innonbﬁ%ﬁfad]cr‘? ZP‘?gﬁé ‘Eplﬁ'ﬁﬂﬁe]i%f‘atl on by a conputing platform
110 at the UER0#HD2 |k anstesd aﬁ;ﬁctazi Conmtot tmaerﬁ&ﬁwﬁamgeu@ﬂiona(cwgaﬁboﬂeﬂﬂtz6l S
subject to str he_.interferenc

cancel | ation & tﬁg%lé“q’ii& Rq% gl%"%ﬁ(}@? ﬂﬁé’ﬁ‘%‘érfns C““Bfelrec?f’%aa)"celli@“ on the

control chan ne:inuﬁﬂg&alanam 114 ahith eqohairdEs11D8 1o IBecadse_TDR@27 situed:f elggnce

is created by f erent baestcatl extra
i nformation cg% gbg) (i Wd& I e f"f%lerfemé‘a%o(rzle mﬁ IS tranﬁ%'gtfge For exanpl e,

estimati ng of (0036 i nihenkdlitmelnspgan aﬂ“eafﬁhomelﬂaynuéélmdiiatgmt(hm) component
interference?jﬁq t he, | terfere
the correspon |ng|th|¥e Oﬁlgﬁ Pl%g altfg}ln% mq)flih%llg%qg Herg"ﬁ s’lmse{fn PRt A ﬁ‘fi

transm tted nodilit &tfifio nhagyalbblésvithoat esmd {ctiosstfiomathe mm,rferm@lraae dtation eNB4
oL TR o T WS, Flil SRk A3 0GRl B
platform 110 wformpiéon((ER ﬁmﬁlr@ah@ed SCKRel3pitiabis selavad t6 ﬂl@mtctrfmngtratfﬁnger
eNBA 116. Communication from the base station eNBg 104 to UEg 102 that performs
interference cancellation is more efficient if some extra information about the
interfering link (downlink 122) and the performance of the cancellation itself is
provided to the base station eNBy 104 as pre-cancellation feedback 132 (CQI and
ACK).

[0037] Alternatively or in addition, network entities such as the eNBg 104 and/or
the eNB4 106 can be part of the part of inter-cell interference cancellation framework
101, enhancing the ability of the UEg 102. In one aspect, a computing platform 134 of
the eNBg 164 can comprise a PIC component 136, a CIC component 138, and a TIC
component 140 that can operate as described below. Further, the interfering eNB, 166

can cooperate with interference mitigation by use of a pilot power adjustment

component 142, a control channel power adjustment component 144, and a traffic data



9 106 froma received signal (i.e., conbined downlink 120 from eNBB
104 and downlink 122 from eNBA 106) and then attenpts to retrieve the
downlink 120 transmtted by the weaker eNBB 104. PIC conponent 118
may be advEAYEHHS%even if traffic interference cancel MGHVRAINYSIEHL
used. In sone interference avoi dance schenes, eNBA 106 yiel ds

downl i nk resources for eNBB 104. Even in this case, the eNBA 106
mght transmt RS (i.e., reference signays, an alternate nane for
pilots) for |legacy reasons. If the RS of eNBA 106 and the RS of eNBB

104 overl ap, el Rufenl SudBRAERATI IR AMAN RARANSIE B BOARL BrfmhEh tef

estimati on of the channel of eNBB 1 over
with the traf 4% CHarfrls. HFKeNBE =) 048 sentraer athekhgmEBeterk @aﬂrﬂl@lﬂﬂﬁ&)
zero out the LIRS @bndel ¥50t © cancel the pilots of eNBA 106 fromits
signal. The interference cancellation on the pilots 112 requires the
UEB 102 to kn##3¥ihe Inddfe 2.faraqthqdplogy eyrsequgads of epdratipgu200 rperaddeddpi ct ed

at 124. [ 0035EReAROIHRE cRRREE encc@ald@ Mo eljfd}fn@(ﬂg nq{i't‘éﬁergﬁgﬁﬁtliclaﬂﬁé on
(CIC conponent 126 of the conputing platform 110 of the UEB

performs i nt eMESPERCE2 dnpidte gferdrehoromuneicats Nith o ingdiiieRed @mwwg\m. ch
requires the bﬁﬁe@@&e%ﬁﬁdﬂl@%%&hﬁﬁe Brédendd of'ds.,ﬁér%el(lﬁteﬂen 303 hat ©

whi ch the |nterfer|n9 control channel is transmtted. [0036] fn an
addi tional aspeRRmiGatesmitheisecophUEs 2% ence Cancel I ation (T C)

conponent 128 ugfojt hemcappipttNgloPinat R daia@eli@tflont(hﬁ? ug&rf&%dm Bforms
interference cancellation on the traffjc channels W th ou extra

actions from FHEMMHEEPT 210 % denriedert Sy hearin BrBiots trgt byt tvoredfts 284, 206

interference eafephd @bicend rds@éétﬂrdlyeﬁ 21N e14)EBe Hids deft ByRaW SWU040206 are
information (i and Cf@(nasﬂf 130 that s relevant to

interfering tF%\?sﬁ’ch?"l%q F‘T‘F‘E‘éf’ P (21584 eRiPyn” %ﬁﬁé 104

to UEB 102 t hatp, mtmmlemtﬂ&remr @D@(ﬁb@ﬁ&@]@ﬂ(ﬁﬁk@@l@h}&dﬁ%l}&tﬁﬁc zeg ent
on about. the i.nter

if sone extra i.nk 122)
o Ot L 2D AR LIS B SEA g ik (sl k. 12
Fgg 2715 }AI ation eMBBs ﬂ:@doﬂﬁblmblggmﬁx@ €EB Ifi@tn tﬁ)d’lref(eﬁ%&ad baekedudie (K163k nﬂﬁ TH&&IQ?BB
ternat i ition entifies, suc the e
104 ahdl or ¢ nit URgs2 S Gncah i s pn S b o Pl iigp o Sedond
interference edRc2dd ati on franmework 101, enhancing the ability of the
UEB 102. In o spe onput i tf.or e 104 can
conprise a Pl @%4@rrgo%‘et%rfl‘%f§l§npm d&%g%'gﬁg%‘étﬁﬂ@% dngtt‘ivdﬂ%ce? r](‘13%(’:181rrponent
140 that can opefeaiee @zsmceleso:r(Pﬂé)cknhmelbmwffoﬁulmthetlﬁs 202a0 t:zmtﬁrtﬁeqﬁlbtag
eNBA 106. can %r&?ﬂl?e s%'tmgg%\ll\neﬁg %@tfﬁ mt?lc[: 1eenec1$ drgl tn!cllgia(tl %hen at?e}{n %16 uréet ﬁﬂlﬁl | ot

power adj ust nen a con Anhet “power
conponent 144sigeah daiamuttedfof{ tle wadakea eNBQZGM In particular, the network-centnc PIC

scheme 222 enables eNB4 206 to control the power of the pilots such that the UE-
centric PIC 210 in the UEg 202 (e.g., femto-cells) is more efficient (block 223). Tn
general, this can be particularly suitable to scenarios where dedicated pilots are used and
thus an eventual power boost has a limited effect on the whole system.

[0041] In another aspect, Control Interference Cancellation (CIC) is performed as
depicted at 224. In block 225, the retrieval of the control information sent by the
interfering eNB4 206 is necessary. UEg 202 decodes the control channel of one eNB,
206 (block 226), re-encodes it (block 227), and cancels it out of the received signal
{(block 228).

[0042] In an illustrative implementation for LTE, the control channely is scrambled
with the MAC_ID of the intended user UE4 208 as depicted at block 230 and sent
unicast from the eNBa 206 (block 232). In the case of LTE, the MAC _ID may be



rate adj ustment conponent 146. This cooperation is responsive to

rel evant information (e.g., CQA CQB, ACKA ACKB) 148 sent over a
backhaul network or radio Ilnk (RL) control channel 150. 100381l n
FIG 2, a WOrMUBF@Yy or sequence of operations 200 ar @GHENYEEPDr
UE-centric inter-cell interference cancellation perforned by an
interference mtigating UE (UEB) 202 in order to effectively

comuni cate with an interference mtigating evol ved base station
(eNBB) 204 in the presence of a stronger interfering eNBA 206 t hat

conmmuni cat es Y@f&&d%é%ﬁ%&b’%ﬂ%ﬁ’l&eﬂ&?ﬁ? iékf%?&“c 8P Chnus Rl 1 O

I nterference Cancell ation a cormunl catl on 200
as depi cted atdvanigeoprcipethnUEHRR Wlbe MACo HPs thyt atwéecttwgcrmlssthzemntroizoe

overlap as de@iﬁaﬁﬁ&%a{%B@&Efeé’ﬁilﬂ’an?e@[—?&i?eso@cjcé‘as ti{@@onebﬂcﬂsxﬁwlsf?d% oy, each
eNB 204, 206 are cell-specific and they are determ ned ?/ an eNg

(e.qg., cell | D20%leétEnRPt)b) crmies ppignpends fouhgtrgitio chagpg { rqrmN%NBlﬁ'F Ds
of bot h eNBs, ydeRicAteO0yICAPREMHL VBN, 284 6t siRlB be bipRec?i thmécgée@

received pilots to estimate the channel of the stronger eNB and
cancel s the cEMerd BLATE B nefesser Buteals erdlesivict Abe MédeiRadbrtpreustd t8equence

(bl ock 220). Jhamwid e E’érﬁ&%ﬁ\ G Bo re%ﬁ@d 20@e UEEQO?I r(g oS&eRNE &NB poder,0

estimate the channel for the second eNBA 20 0401Al ternatl vely o

in addition a®hyds é‘f"é’ém]éFOni‘QIZChalaleHé‘ts\ﬁﬁﬁW‘E@ﬁﬁ pessiy wing prpesief ‘é‘}d@rﬁce

Cancel I ation (dRkG); 06(]})@{;&@&@&&@11%&%}&&?&92%8 202 to cancel the
pilots fromthe stron er. eNBA 208 fromthe received signal and then

attenpts to r &3l evelPidmevishgn of thedihd i Pe-dbe B ctnrdogie died P Clikbiscoting
I'n particul ar methb@mhaeises e aenting 6f %kr@m@remﬂm’xmbmsed@aﬁﬁoam to

control the p ots u t UEcentric PIC 210 in
the UEB 202 (23@ If 8¥ #ﬁ }0}%3(1;% Pﬂla %ﬂ?#eéiﬁ@h ¢ PRCGEhas Bygeived at
general , thi shighd SteR Egial ta)uhtaﬂfdrums-plus«wa.iseRhﬁb)selﬂ@dkamps wher e

dedi cated pi | S an_eve bogst. h a

are_used and .t a
limted effecfoto%‘rlu t he %‘g?féiggﬁ}%l{agﬁf*?e"ié@ﬂ aﬁ?‘lé'g -CUReCObont r ol
I nterference Gantentatdnosiafié CIC) Soqeaurt arhamds &S alﬁiﬁ@lo@tje:g Z%Itoa%de In
bl ock 225, th retrieval or ma ent
Pnterforing. oRierosh e Bineedf o S pi 288 GatBir R Elkand pyeT e
channel of on&eeNBAn@@lGIn(ﬁaftmch BR2EJC carchegodes nicte dffidiantly ifAR7) , and
cancels it out of . the | .. (bl 004
illustrative |”F1F]pb R ﬁ@%ﬁ of 3.3@%&?0 tth%é’lt%agﬁ?r &Ib%"?‘}?'ué Hes %“FIEIWOH rate
scranbl ed withn PD@CW&\@@cbﬁomh@aw tht emoled® [MEEH , dbleAZam)Sn dss sﬁk&aﬂioﬁl ed at
bl OCk 230 anlii/ﬁ\lgg % Un-l t%géosg gr?@x?c&h?o s%ﬁleme fz%é@ll‘l at maxm)nzes the ﬁnﬁ ?ase

of LYE, the
which the PDCCHA is received, thus enabling better decoding of this channel and better

CIC (block 244).

[0045] Alternatively or in addition, the CIC can be performed more efficiently if the
transmissions of PDCCH  are adapted to this situation. Assume that cell A is larger and
cell B is inside cell A (block 245). In this situation eNBA 206 might want to boost the
power of PDCCH, such that this channel can be decoded correctly by the UEs close to
eNBg 204. Also, eNB4 206 might want to do this selectively; in this case, eNBg 204 can
convey some relevant information (cell size and position, the traffic assignments of its
users) to eNB, 206 on the backhaul (block 246) that eNB4 206 uses to boost the power
of the PDCCH 4 (block 248). As an alternative or in addition to CIC, control
orthogonalization may be used. In such a case, the control channels of the serving and

interfering cells use different resources.



11 referred to as Cell Radio Network Tenporary ldentifier (c-RNTI).
Thus, it is advantageous for the UE to know the MAC IDs that are used
to scranble the control channel that: (a) occupies the same PRY
resour ces W€ WHWOEGEAt rol channel from eNBB 204 to UEB 2BDCE/US2809/045195
carries assignnents for the traffic channel (traffic from eNBA 206)
that interferes with the traffic fromeN13B 204. It should be

appreci ated that the cases (a) and (b) are not necessary nutually
exclusive. The MAC IDs that are used to scranmble the control A can be

reveal ed to thRedFB 0%kl FiYES ih ity sthonsy 455000 BROCHA GRS Ca

downl i nk control channe e icte 0ssi usin
speci al codi ngompanklad: Tr fic (IﬁﬁrfeW@rCﬂtnh@aMF@m d@@’ted@pi@t\’élﬁleatthQ%

[ 0043] Upon kn Q\Mf € g&l@ bP%Nﬁ Pﬁlﬁ%&ﬂt@%ug% ﬁzg"ﬁ%fas Q%QEQ Qﬁﬁcah lﬂ@ %&P %

decodi ng nmethod that allows the deco

(as needed) ( 6136851@ 23 gjthoyt prycretoppawersopeh.rreje h‘h@#"ﬂftrﬁ)eff@E@Tf?O?ﬂﬁ@éc odes
first the PDOGKBLRRAL 14 fis 1ﬁ%bé/@9ﬁ@ﬁo“n¥ ﬂh@ ea%érl}ﬁn(tlgffﬁ%{velt]@ The decoding

I nt erference-pl us- Noi se o) (block 44] 1 n anot her
addi ti onal asptde tf@féafreﬁléHBatﬂl@wemﬁ@@ wdwm@ mrpqtl@g thsreflis|from eNBp

Interference GeNGE& bé‘hﬂ&:ﬁzéﬁl ﬁ)mﬂ{g‘HP mﬂ@”ﬂ"‘ﬁ)‘ﬂ&% §eh&e§19fﬁk'bén¥b39f UEB
202 to decode the control channel (P one elﬁ re- encodes

it and cancel VPt 2@t inggmdedifar & yserdhaf dpt ﬁeg?ﬂé?d"ealaﬁd Bt t3|r@9@Wé¢ by theidEg) C

can be perfor ppgormERstef fibiChRRE| Vel UEL208 dbdoaRSIE k@ M SimaBREEER: &
adapted to this situation, Assune that the transm ssion rate on

PDCCHB i s rrucH‘elt@ﬁ@rse‘!trl?&ﬁl‘]?héo%(ﬁ@df)?ﬁzﬁ’DCCHA (bl ock 242). In this

si tuation, eNpBsA04 mMhhkt-&RQASR A SENICGnAko HibemBcs N{)lbﬁ%ﬁﬁtﬁé"at
maxi nm zes theallNR at wh DCCHA?S?I‘ECEIVEd t hus epabl i

h the ng
better decodi HBHGOMHNSs %\Fﬁ‘i‘é%e “%&n‘ﬂ?@@’t}%ﬂher@@ tt‘ﬁ@&*l@?&ﬁ‘)‘“demhe
[ 0045] Al t er natraffielfiymINE AR08 dintetferduce ol @eptokdd 25ANIMBEs PEkfiay, TRsHT Br

ffi tl f ansm SSI
‘i t:Jg![ Ton.” Iéll?h'g%tzhéfo TERqry o & Bng‘{aﬁaﬁ}ﬂ Eae ﬁ@%@@d @gﬁnggqﬁfgi%lé‘d%}ofﬂ A
( ]E)I ock 245). I lihkhiASdabictas CON aeMBA(120he ACHITLr aRffiE 6n ﬁkﬂ@&tdeﬁdﬂﬁl apa\e/er
of PDCCHA suc or r t t he S
close to eNBBw&’A tggé a&&l@iq’fé%osw(ﬁ%? gjfg %BOtF é@éfi%@ﬁc{?g?‘y
in this case, 2eN\BBie2(F} 202an0sec R Ammmgﬂwmanma nit: ofi RUnDB (Hloed |
si ze and posi QE@ i_hde ! raef,i ‘@{m me | Esl érs gz
o Che ban chaf Tt etk i RRGRRR Dt feathd T 558 TR
t he PDCCHA ( bkacier2d8)E-cAsr Ia'lﬁl(}'aﬂbtcek m bN(e) mjjust the &el:dnﬁssmn ot the GhiSic of
control ort ho%olgglshcmﬁat 916 ? es 1t Wi hmétl omg&%egegl %ec 1%{ ﬁ.)?ort]:}( r2’?d)

channel s of the servin ering ¢
resources. 1048 In an addmonal aspect depicted at 272, network-centric Traffic Interference

Cancellation (TIC) can provide the additional SINR required for the UEg 202 in some
instances to decode the interfering traffic (the traffic from eNB4 206) without cxtra help
from eNBa 204. In the UE-centric TIC procedure 272, the extra actions required to
enable correct decoding of the traffic channel on link B 273 were performed (mainly) by
the UEg 202 and eNBg 204. In an illustrative implementation, the UEg 202 sends
CQI4, ACK,, ACKg and CQlp to eNBg 204 as depicted at 274. The UEg 202 sends the
same information (CQla, CQlp, ACK 4, ACKp) to eNB4 206 (e.g. over the backhaul or
using the radio link (RL) control channel) (block 276). In one aspect, eNBg 204 and
eNB, 206 negotiate the rates using the backhanl/RL control channcl (block 278). The
eNBy4 206 adjusts the rate of the data that is transmitted on the link A 256 such that the
UEg 202 can perform interference cancellation (block 280). The rate adjustment can be

done in different ways. For example, if cell B is inside cell A, then eNB4 206 might



[0046] Continuing in FIG 3, in an additional aspect, UE-centric
("backward- conpatible") Traffic Interference Cancellation (TIC) is
depicted at 249 wherein the traffic sent by eNBA 206 (the interfering
traffic) aWOPAHVWE$EY at 250 can be decoded by the UEB REX/U2009¢4319aNnYy
action (power control, rate adjustnent) from eNBA 206 or eNBB 204. In
this instance traffic power Ais greater than traffic power B. The
decoding of the traffic from eNBA 206 asg3 depicted at is done by
treating the traffic fromeNBB 204 as noise (block 251). This m ght

be possi bl e, chhedufl Jn I %mgﬁ that {1’ﬁaré £t%ﬂ éc%a gﬁ% lergr %%Plus : sg @nus their

i ntended for a user recelved by
the UEB 202 oﬂlﬂlitahtseqrcelg@d %tthlghmghmmdetha”wél WEEh aeesdeciidgmntohBE-

control inf org&mcofﬁcr(ﬁb&%ﬁ (b Rald1Gy hatgtafte(% & SBip R ARRE A0 GBI ock

252). [0047] The post-cancell at’i on SI'NR (SI'gnal rence
Noi se Rati 0) eqntrtC%tharatfefn%fomneémeemsqmd elarie 2. stbdrpistediabd85ythii gher

than the Sl NRg&h e}@?aﬁlh&,%Et§p<§\nﬂ§t&lﬁ@fgvb%efsmpﬁlgﬁteggﬁn%@% TIhIS ntuln

interference as eplcte hi's situation
UEB 202 to repisbies the UENmestippip the interfering linjs petterrhjehdigan theh savael] It q@al | ty

i ndi cati on) fggtsﬁéﬁngIﬁngge@Iwggce@Q A at 256; (la) the ACK for the
traffic on link A denoted as DL ACKA at 260; and (2) the (post TI Q)

CQ for |ink BM%enomdeformtionhpprac sqeiprie nerhicha g 4T uSpHeoUPRNiRTES Wiges
the CQ A and AGKAofuascatibmtis kﬁ%e& fta8 tRNntkiASercé Aok, (xpkh%kev%ﬁ@ Thi s

adj ustment can be done in two illustrative ways: (1) assure that the
UEB 202 can p&erbiomtiseresapseof @eiﬂﬁ@%ﬂ%ksm@yd ©reeny thedjpffistondigle A

transm ssion @mot dagsibdr@f dxpBci®f whnike (BisaNink MAloed 1R rdofEBafBRAnLdecodes
it without doing UE-centric TIC first (block 270). 10048]1n an

addi tional asPEROHEI 208 Hewereh n spsteviRstaress dists i & nan-derpipgnt interferer
Interference GamneslihhichMnk §|1Q150Cb@ﬁh1r%r1@t¥1lf§@lcts e Lmnglbdma ], PR
required for the, UE 202?d]n songb%nstang@z to decode the interfering
traffic (the FPARY% DefAGATUSIESAL OHBTL R RBIGHEoNR QF M5 iferng ffithaiiisA 204.
I'n L Ihe UE- Centnléhtﬁmaadlﬁfdié e&@aéf ﬁf e &5]§nse bhe%@ws.r ?1@@113'@0& afd@MBs204 t 0
enabl e correct ecoaLng o t_ t 1GC C n op.lin 2 wer e
por for e ( mal SRy K RIER 2B s SRBE DORS i Glek ¥ ve
i mpl enent at i odne ﬂlhﬁraU@n&ﬁ&i 16 @chiksre ORQJidY, raiiAvatoAaliBis B ebs St B hirthge NBB
204 as depict mat i on
CQ B, ACKA, A%%g?ent 0 ‘l(%r/fmz‘ﬁ‘é‘%BS‘“ﬁ Cdrﬁ%‘gﬂ%"’i ﬁge’ﬁeég'{’je%liﬁgb I ghgie f‘gj“f’g‘
radi o |ink (Richem@iif,abs cinatinek )ngﬁdblaaakedﬂﬁmk Bl(ie. cxn@s@&pﬁtehdedeNBEBZM
and NBA 206 n 12 n the bac | / RL co | channel
(bl ock 278) . T8 URERObOR L TaRpL R oHainase S5 Prta e a6 af P £
transm tted onoiteh(blotk 264). an&&tmmntplmﬁ schéree, UEB2@DIR dciag thp @ftérfediice
interference n 8 T r.at t can be
done in diff e?%nefqﬁ i a@o or eﬁ feile Uﬁ’é‘%s tfeap %]e Slgﬁq 2 @%ﬁ?ﬁ' ése’?qlseAao‘f]%en
eNBA 206 mi ghtappd3

[0050] FIG. 4 is an illustration of a wireless multiple-access communication system

400 in accordance with various aspects. In one example, the wireless multiple-access

communication system 400 includes multiple base stations 410 and multiple terminals

420. Further, one or more base stations 410 can communicate with one or more

terminals 420. By way of non-limiting example, a base station 410 can be an access

point, a Node B, and/or another appropriate network entity. Each base station 419

provides communication coverage for a particular geographic area 402a-¢. As used

herein and generally in the art, the term "cell" can refer to a base station 410 and/or its

coverage area 402a-c depending on the context in which the term is used.



schedule on link A users that (i) are at cell edge (have | ower
geonetries) thus their signal is received at higher power inside the
cell, which creates the situation of UEcentric TIC (block 282); (ii)
have | ow dWOR0HA0E3Pe. g., Vol P users) (bl ock 284). UEcetfiiR0MI0E&18an
be perforned then as descri bed above 249. As depicted at 285, the
serving eNB changes its power to inprove the SNR for the interfering
eNB. This in turn enables the UE to estigmte the interfering link
better, which it can then cancel. It then gets better SINR fromthe
serving cell 0049] rg@;! h a pair
of users corrmljghl gat eggll\}mﬁp? vgast &Ba#‘@ggéséwg]t% %ﬁ%@ﬁ{’ gg%ﬂ‘ g@rzgd to as
the interferepuespiidinata basenst&the 4Ht @uibopartisweh mtd wdltiple bealjsr gssries., of
the UEA 208 thals jo3a %U%Qﬁ?ﬁ%)oﬂc‘ﬁ%?{h‘é@m&fbef {(S%I;A Qeﬂpaﬁd:{h‘&cfﬁn pg ot
consi dered explicitly IC on does’'not rea

af fect the reb®yrdibys respectiFpbarBanseaiifebpyste{BIB et $1n§phﬁee@dﬁ1breme is
a non-dom nantyd J%B&ﬁlfﬁﬁﬁ{e aﬁl 1111&'%11 8f3ctbf cmeﬁwdmﬁdioﬂt@éo@& %eaaﬁ'éa' ng
interference for  UEA7(b 86). In this situation, the rat

adj ust ment (i Aeoerding OnrtbQ @nteébmc\thicerﬁi)e teym i h@d+Inp@frtfxemplngsed;tprﬁﬂﬂﬁtahé%bs s
ment i oned bef @i ;cOMMM03S, 465 4ma§&o%edlﬂﬁ%&g§cfam&£w%r%% y 4nd
eNBB 204 might negotiate a rate palr (RA I's suitable for
both Iinks A b#ésBiqlBcrhergayh Sro¥ROfianteRnes BapspUs bisdorrommuicadan e a

wi de range of ihah8s BEY 1[1%pb§109¥fth@§éﬂwf0§@ 4§i1ﬁ6f . tr%l;&@ﬁmetmsggtitfoﬁr ent
interference cancellation schemes (bl ock 290). I'n one éxenpl a

scheme, UEA 2068 ¢aieery 4heashaygafig %@Wéﬂmwmreﬁmdlsg t9 Se@(’f“ﬂt‘hé
signal int end@séoﬁ(pxmehﬁagra%ne@bﬂﬁ[kx 18 9lor Whdn, %&é&ﬁr@ﬁﬁeméﬁ%@%odl ng

its signal treating the signal Iink A as noise (bl ock In the
ot her exenpl afY esRMERE 0 SFJEE “do H°§V Y ‘hﬁ“)‘t‘lﬁ@c PRPEGSTafed e the various aspects

cancel | ation @itieek nd88 hadddidsa 1hJEéys?&8haﬁvrn@@&o$o;{zEtﬁalﬁrega@slecth@m&iélBB
js. an illustration of

204 as noi se (bl ock Fl.G

wirel ess mul t% ther étéggg@é%%ﬁﬁﬁlﬁgeég‘ﬁ %lr?ugiPé%lfﬁl%mlﬁu%ew%m@ Wit h
various as pech@mgl Aty amﬁbeezsﬂgmb@zedtamﬁomngse{oﬁm B drd le@dRAGE B Swithin the
communi cation Sé éie OQ mcﬂg&l f%}?ﬁ ﬁg stqgl ons 410 and

mul tiple ternffBf & HHSreigare Ca’crj‘ﬁe FILy: Bg dams Pase SRR Awet an
conmmuni cat e Whérkin @ﬂerefer b foex stetibmibaades/cd@fctobys Wellyas @fstatrtﬁlrthdt kérdsiang

| b 410 b int. a Node.B, and/
anot her " appr ofth AeL HETPROERL ey SRABRREEARRl Mk toftr oyt

comuni cat i onsc(emte;rxagﬁaslglﬂ)br @ctplamme ticdsl] oga(wfeapfph@q @hﬁ@liﬁ@ﬁ&sfba As
used herein and enerla Xht F L p g " can. A fer to
base station HEHATASH i elm”%'foéngné BGRES VY %‘é?%”&iéﬁ&“ﬁaﬁ Y88 t he
context in \Ahsmiphmtyeltslmummapmsceded thdt4erBA6 Thnl@ninicete &vith \i8Y @umber of
capacity, the coverage area 402a, 402b, or 402c corresponding to a
base station 210 ¢4 &580 5rt| tioned into multiple smaller areas
(e.g., areas {033, 4D1¢bqor¢amcb vitldan asiEeicternifials 429 camd digpersad mamgm:ﬁlﬂa
28:)12;13'?2?71 ?g#gle%%n %np gqjl}sﬁgc}{?gn&gﬁl ﬁ?lﬂ g%ﬁ@e s?attlloﬁ/ae%%l Mo 11%r afn\?agyeof 1101% }_lmltmg t,
t he term "sectxublecammisild2l ta ta aBISeanemonl {AT3, mmkdna@&ommea

dependi ng on t , ] ed, : , e,

sectors 404a, E@S‘ﬂ%@%&?}gcéﬂgr %@31 nhggfg,ﬁ{cﬂ%@gqp}{%gg%wé%ﬁ @g '?%?‘ﬁﬁ%‘ by
groups of ant é4has b¢ poirclsssgiariye, apeiblé@sQh®@,atﬁeam344'@italméraet @@@\h agr oup
por 1 on of e CET T A8 il OFETSEARLEp- AL B s bl
410 serving cé¥ cay Qoramerigtcwiieany nfiinpestof base etpinas Q]f‘impm@meﬁ*@‘smﬁw #g to
sector 404a, g;,S&6ARh.RRE enna group corresponding to sector 404b, and

a third antenna group corresponding to sector 404c. However, it
shoul d be appfi@&lat el anpfhagr cxdeple Ao sysigm 44ras utlizgiasentmbied apphtesitute byan

be used in a gysbenk DaNl-RERERHLIIZRE AN/ BIpIdiNS 85 RAEths E&LHoRs 410

and provide coordination and control for the basc stations 410. Tn accordance with



[ 0053] I n anot her exanple, the system 400 can utilize a centralized
architecture by enploying a systemcontroller 430 that can be coupl ed
to one or nore base stations 410 and provi de coordi nation and control
for the ba¥e 4t04f05dhs 410. In accordance with 15 alt erMAVyS2e09/045195
aspects, systemcontroller 430 can be a single network entity or a
collection of network entities. Additionally, the system 400 can
utilize a distributed architecture to ah4ow the base stations 410 to
conmuni cate with each ot her as needed. Backhaul network conmunication
434 can facil] g t ons
enpl oyi ng suc%ﬁegkgf%ﬁ)&gut gtéag?ﬁéh”t&gct u?ie&aaal é;r%'l% IQ%O%&HPP&%%OE%C?‘&{
control | er 430f retrerlaetdities. MénwlwllmdhﬂSe(ﬁtnmdﬂn‘écammtlhwraehmmé@tqhmsndzto
mul tiple net V‘Qfo'@/sthe EJ§§§L b Em{)g&qlﬁﬁlﬂca!téﬂ'\gl"dy gh I)tn& Lﬂéeﬁ&pggﬂ 18}1her
packet based networ or circurt swtc voi ce networ ks that
can provide |n¢twilmvm@nn1@%waﬁ%wqyn fecilige pamtrie- n@n@ommcﬁw@@mm ag i on
with one or ng5t§m?§§3;%oﬁﬁ§§u'cf?5‘§lst4lwedﬁ lﬁﬁé%l%nﬁl%ggexalnﬁleas'}%lﬂ%f) @m)' €,
system contr ol Can i nclude or be cou (not
shown) that c4H e peiianellt qoaiinming oi DS cmeﬁwas formuitindametveqris ﬁbﬁss 420
Al ternativel yyerdhigs éaafmwk Al Thiet! &ﬁ&%@cme{bd%q@mﬁg' Aﬁ%yatcuﬁ%ﬁchéam
each sector 404, or a conbination thereof [0054]1n an exanple, system
400 can uti | i YECOIEQsks thi een nroyidy lpfoma@e&@d@éﬁmmmkaéhﬂ Bs CDMA,
TDMA,  FDMVA, Ok MRunicati g R &:ﬁrolf‘ hBfe b'%.%ﬁ(n%cﬂE%ltemaﬂﬁjllﬁﬁno@{ehé&mple

suitabl e multipl e-access schenes. lizes time division
nul tipl exi ng {Yremcontiptisr 30san walﬁéfmlé@icwéedfvmh agrliefweidfet shaynitiehsag 420

are ort hogonaldngfah thshitass .;rfdrom SomRerBidals Q0 @ Hiteldati®Rely, e QENAkIS: calr DVA
utilizes frequency division nultiplexing é FDVM), wherein transm ssions

for different ™ ¢idf Hie lgd*xlﬁeala?lb"ﬂamaﬁ'b%% (47 i GYOMRUASITEY ng i n

different frepogmcy ﬁltab@%n{ I@Eﬁterﬂ mfaaleutﬁ%a&m&mmTeDhmn@adccE%emes
syst ens can al so use code djvision nulti

transm ssi onsSYBas WMy pPAA-E PM:QF?%1§ ’E)‘v’ée‘g'f‘rf IFFOF%|($Q EQM&% Hyg/or
different ort btﬁ@QﬂﬁdbleQﬂLdﬂgﬁe bReq scheMidd. TDMOGRTEs m@&lvfelb@m%gtemg are

sent in the s |nterval o] fr%&uenc ub-carrier. OFDVA
SE 1T zos Ot hODWh e BRI (r SIS D0 priesspifzed B
SCFDVA ut i | i zessBitig] i@ dERidnt @he iﬁreaqwemMADlth@f@quew divipbe ¥uligiexing

(SC-FDM. OF C- FDM can, ti onthe emb ndwi dt h I nto
il 21 pl e ort NUgOaESHBERBIE fos b b B G orhoop Gl "o
whi ch can be nmadmktadgsd disfetdnt flafuency Sytpiutiadls) Iy ,onémﬁhlbﬁITEl‘ﬂASiWﬁbDNB\ are

sent in the freguency . domai i th OFDM and he ti.me domain with
SORDM A t 1 BRGE SSSat B e Hslsiba i G My Sl BB b be
di vided into mmmpterternmrae chu Bgprthogonalized niiey differeaoith@fonathabdel (L Walsh
combi nat o or ARl SRl B S R £ R B B e o e wni 1
t he power conDFDMA ediml @pul@gorptbvqmba@ Iieision Midtipdexge{OFBM)yand8€cr i bed
for an G:DIVA i.at e hat. t i S
descri bed her e?sgﬁqcamrlfzess Slnglle H?mel%e%la%?%c‘amgn ﬁufrtl%?%ﬁnig E%EC e’é@ﬁg%ﬁ}ﬁ and
comruni cat i onS&y&xMegan pagdiof MSﬁ}dmbaadUﬂﬁentomuamm @thopaglesubdaatersang., 410
and term nal s 0 C i or
nore data chaﬁ)ﬁe 2“’%?2%"8%@91 &ﬁs%f:ﬁ]%g%%ga%rﬂﬁ ﬁ%ﬁ@@ &h f'g?d §]Fmel S.
Dat a channel sSthImazeeBdntblythsﬁsqwmymamawﬂw g sihdjimalk tiroe datainveith SC-
Lerminal s 420eBMER AP TAIY IR ASRINREL: R WA R Mt e
assigned to rmﬂm@'pﬁ'eqltemyrﬁan?mswax}lz@f wiigli aah cmamnb@csmmiuhqmﬁﬁmdsmem
ort hogonal 1y sghedukedinfn, dufd &hi esg DA anc
resources, cont roﬁ ﬁahne s ut Hﬁl ze E’ f)gagcgsescS 40 E\égcrll}sdglégﬁo M$har ed
anong mul ti pl EDMe W hilslthe poger wyn@igechmavewmﬁpﬁ bewlew@e!mrallwgiﬁsﬁnbed for

mul ti pl exing. | OFERA SXAAP! Gould B Bt S 1R HAGRD Ak MoelHb L RLEX ed

similarly be applied to any wireless communication system.




100561In FIG 5, a serving radio access network (RAN), depicted as an
evol ved base node (eNB) 500, has a conputing platform502 that

provi des neans such as sets of codes for causing a conputer to
facilitat eWRi20EVWB8S%i nter-cell interference cancel |l ati RCTASS284904%L5
the serving base station or interfering base station. In particular,
the conputing platform 502 includes a conputer readabl e storage
medium (e.g., nenory) 504 that stores ajplurality of nodul es 506-510
executed by a processor(s) 520. A nodul ator 522 controlled by the
processor 520 par i i ‘?,j t

transmtter 55@&? Z‘F gtg&%\gmadn‘%ﬂg%%a%ﬁ g&@&nd/r_{? %g%agld\%gr Sg'%@%r“ g%céainves
upl i nk si gnal sommmmatdtbtaalnmenma(l oregag qllhsatelsandasmi@hngiwlatoadoerla
denodul ator 5308 IB{ vhdegd .t o, I

parti cul ar, rreaﬁs & eg glak eé%ﬂz&b&%i&%‘?ﬁ%@%@&éé;s%iéﬁ'egiﬁggc%tged for
transmitting b?ﬂflwlsf‘zq suplkthetreedictiatt okl inusell by bnly desfeinfiiéet appgizers er ved
UE that also gRee(Mamal, kit BfhRfd & il (R t ng
base station elncode H%h a seacond |g %?%hetlr)hﬁ 1ae[lts elﬂl&hﬁ ‘ﬁ{l%let{ah
set of codes) b%@erampswcﬁwmnﬁfﬂmscl@ﬂ@%m % daparphannkle Tg eoeerde systemt | fier
to the UE andretafmeg %ﬁb\rwdgnéheﬁﬁaéa% Jygtsmbm&ngﬁo b@gﬂfd&ahfnx&x rﬂe‘un
ability to cancel one first and second ITnks froma tecer ve
signal at t hetwnalmmgefogexamnbcn@ﬂ@dwwﬂ nitiptes sy oBd example. dteovi ded
for causing aph.agidisihBBiRki ﬂuﬁl{)l@ﬂ&%%ﬁﬁh Q‘EhufeﬁHy afld flﬁl& ?ctd Vd@ta%ﬂéﬁﬂ&?nét
signal to interfering noise ra one of first and
second |inks PEYiBlsH ‘\?@gtcé)l\t{)rféﬂP%’éﬁfﬁﬁ@ﬁptﬂﬂﬁi@#%b‘}" ortilmnwﬁy flug teplivars ed
in perform ngcsanes dn@tréc@lﬂeﬂﬁlp&ﬁ%n&ﬁ%ﬂ@()rl’ésﬁkldwg%htlro?&ﬁhﬁéﬁd at a

hi gher SI NR bi‘/‘]@decodl &q t he second link wt second identifier,
re-encodi ng t H&8 ecolWd 16 Hie spiving rdigeacsee britoTk dRANY KERpted ssaneetlyedg t he

second |ink fpaBhédgNSCRIMELa Sékiahg plaREmdDe agli ﬁ&l&é@%efaﬁsrsﬁéh dsis &K of
fromthe received signal by channel estimation. Advant ageous

transmit (Tx) CPBWEF ceUipe & BHYOHE M a%b‘?‘ec\aﬁle&“d}liﬁfsfeﬂtlmsfﬁf‘é?ﬁcg %%ﬂ?;b‘éjl/ﬁér
A received si gl ik ReHiGabRE stfiRBlo} 1n5e3f@r1§§l§hs@§ﬂﬁ>ﬁrﬁ1®hﬁ:ﬂla} Rl Rpaing-

100571Wt h contl nusﬁ Llerence to FIG the nobile station or user
equi prent  ( UEPRREgE Z e dWPﬁb‘eb‘laa'FF@FW BSHURKGE. BEEY IR tibans

such as islet s abref@@pne&hfyoﬁmamss 30g-520 @ﬂ:ﬁﬁpbﬂ@ra proccpRFEIE2M Windahiesss22
I nter-ce I nter

nce cancel | agti on. i cul , the.c utin
et or m 5o poiop e e et o s b fehan o Mot tisere. 0
menory) 554 t hatsmétedSBIS radiafel by ahtering(sPS26mMRCuicsr SBGRQs @NRE R by a

o opar o5 an ubTie SRHLD 2pEPaCEFRRBRT b+ 4G R Pa i s e

radi ated by aptoessnaf) fobd@odisg. diaptitest, atans el modultesceNBo8BP506Are
receiver 576 rec s, downl.i nk. signals . fromthe .eNB.500
ant enna( s) 578r0vﬁa¥%ratrw’en 21!rrl%?cf:}f“ ttl% e%cﬁd%dr‘ﬁggr?o%ﬁtl‘getngperé%ﬁseéﬁg] L%{Itg?}i ded

to the pr oces&mmﬁc?@sfmmtaﬂ@nngﬁcagld hhhfrpxarahlmmjfcano bmaatsm(cecogcd with a
nodul e, set o QL& f or CeSSI ng, | filer

by the servi nggecﬁlgdggépg ! eanstqogémo de S5 F rs?a)ﬁb lﬁprcMa ransmltgng
nmodul e, set oﬂle@wdeftl)delﬁﬁﬁ tatle U]bmdafmowswm;feaibsc&(fmndthe HEmdlcfaneerofused
by the interf 1 (e.qg.,
nodul e, set o lhtggoeg@%g% Og&% ‘gtrag{% %g@:ﬁg%?%ﬁ%?&gv%d %alta'%/ﬁ%:ﬂ% t he
first and secdivensl(eakgodiisasiof (rey 510 rroduhged Betausihs aodipsinepsd ar e

for canceli ngtl&f@ﬁlls@s ﬁﬁ'g rélitﬁgcangéelﬁts#%tt%ﬂg: Cﬁ']g)%l%?%]% ($M§‘| % er&ft he

correspondi ng | ent| ier an
recei ved si gnti firgUpairscqpd ligks respoesiMedq ﬂls éﬂedbﬁﬁk chuteaby, tBGOE Hreghdnogd in

decodi ng the % 1‘f0§1§11nlr 'cmﬁelfa 191%Ftﬁ'eeseécﬁlg?ihl¥§/q%§ﬂe%@h aPe}’hl%?% 1.31 decodlrg

estimation. er ence ustrated is
600 that perf @ﬁﬁ%ﬂom lrlféqvelﬁsthtr seeend.ideatifier] mcagodimgdlivsecond fizketitinte emond:or

exanpl e, syst gEyERP LRBITRE deor@bink 883 khdtedclvebikda Whi MBS BE first link

from the received signal by channel estimation. Advantageously a transmit (Tx) power




the corresponding identifier and canceling the second link fromthe
recei ved signal 610. Logical grouping 602 can include an el ectrical
conponent for decoding the first link fromthe received signal by
channel esWOLl/pe3812. Additional ly, system 600 can i nRETUSROMW/HBINDI y
614 that retains instructions for executing functions associated with
el ectrical conponents 604 - 612. Wiile shown as being external to
menory 614, it is to be understood that ;pne or nore of electrical
conponents 604 - 612 can exist within nmenory 614. 100591Wt h
reference to I S t

w rol ess i nt erospfssd LEhE SRR ppivel Aedbarifh i %Q%PF**’S@

700 can resi deangpesbuwsagignabstrengthl |y within a base station. is to be

appreci at ed t haky SySty\?ﬁpcz&ﬁuécﬁefegaﬁéeet%%%jﬂé%dbﬂg Ly ?ugei"&ﬁ odr?{s%{}{ﬂ

bl ocks, which can be nct 1 onal ks that represent Tunct

i mpl enent ed bYUR) 358 ks domgutpicalqtiornnPS3the peyiisy means fuohas gefs afeodes for
conbi nation t bﬁ{qﬁgacéﬁp@em be o PRIk ss lﬁyﬁéeﬁmt&%%nw&h&%%ma r 0gi cal
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interference cancellation by a non-served UE. Means 1004 are provided
for transmtting an interfering second |ink encoded with a second
identifier while a serving base station transmts a first |link
encoded wi V® Q1F905& | dentifier to a non-served node. MGHES2HOYE5AFe
provi ded for receiving comruni cation fromthe serving base station
indicating that the interfering second link requires interference
cancel l ati on by the non-served node. Meags 1008 are provided for
transmtting the second identifier di rectly or indirectly to the
non-served UE, . o 1 S5 of
the interferi ngl\églgéclg @%ﬁ%‘%ﬁﬁe} &;ééa:n ?9 'éthg |C%géehlr§{a¢oggtcl:ée%?§?é:ge %% %ﬁlg'n
by the non-selogichl gstping fEOBE [plvide en dlévgricalrsoipbieotiol dasodiestbe fitselkink
par ti cul ar - exaighl fireQel Qgﬂmgéﬁﬂﬁel eAEADA O AdBRSEIOT QLAY Skl |
can devise variations o resent 1 nvention wt t“departing from
t he inventi ve ingbde e pemodid drbigigine instrirsionsdandxeoning faetinnassediagd with
circuit-switc alol

packet - swi tchgggrdlgﬁn%woﬁgﬁm%geﬁg% %Bﬁn Qﬂ% Oe}éﬁ%\%vﬂlf)h& rlgﬁlélg t(% o]
FIG 11, ill ubenegestpol @ahorwsmemoztile@rlqah@ami@nﬁ%ﬁ@és 6d craéleélstswthm
inter-cell i nterL8r@ace cancel lation. For exanple, system 1100 can
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el ectrical conpandoikofenodidabfsupitg 700@art lhau@eemmdnmaeﬂmpcfnbﬁrfmdi rectly
or |nd|rectlyto the pon-se rther ogj C
02 oan s nel e e R PRl M ogn bieclk e i e s Py R iR B
of the interf édicagvesdaighity tb cankel boe dfaked firkttaad &cmmtlelki 86@ ACReived signal at
cancel | ati on non-ser ved, UE Addi t 00 ca
Rl S Tl e T R R T e S e
functi ons assooismted ad@msitlhem ingchsmisadn fonmatanea“ﬁlls11akhﬁ)slg1ral thidiOrferiih mbies
shown as bein a is to rstood t
one or nore o atl%)%ﬁ{ﬁ;ll l(-:%1 fﬁerfgsrtlérhdtlsecof%lﬂk 8 lisﬂlfflcanthg?eegqad( q’ﬁml it
menory 1114. [UEO8EWBY coiccliation of the fpeorfddink ghiemgpeeivad ashbigheal SBER by
appreci ated ekl sRAERPRACL fo ook 8L, LRGELIG LOLGTERLARCS

e ier e

can benefit fromr nt i
i nterference. tlﬁ@wnfbtdemfﬁet,hmcrﬂd@"ahﬂ fetamd link froh tegeivii\Ggial) aod dacoNT |

can advant ag e(ﬁllé%'lr% 1191? fir B]ld LG leceeﬁ'ea Ej%ml f?'_ﬂcﬂam& qun‘r:i{ahé]quﬁasgdcﬁ{ugmtaﬁ% f@%;‘rigp ed

the serving base station to transm ssi on can
by a request 78§ ¢anancéude pynetrioey TR thst regans\vibsergetivasior sieentting fluncti@966] | n

anot her aSpeCtassoérDAt!ecP&ntﬂ fléc%f Jaﬁéo%{b%enﬁ%ﬁe%satmﬁe Ay as] %eﬁé’nﬁ&ﬁgﬁ can

be supported can cancel e signal or
can use a di fﬁ@ﬂ@mﬁﬂnﬁéﬁfﬂ@rl@ﬁ@‘@o@%ﬁlﬂt@mg e of astigrloemp prene 1P%- 708

cont ai ni ng t heyraneelhigcheRefengnce Signal (RS).
[0060] In FIG. 8, an apparatus 802 is provided for wireless inter-cell interference

cancellation. A means 8§04 is provided for accessing a first identifier used by the

serving base station to encode a first link. A means 806 is provided for accessing a



21 [0067]In an additional aspect, Control Interference Cancellation
can be supported. For exanple, the UE can decode t he PDCCH of
interfering sector, which can be based on received c-RNTI. Further,

t he UE canWO200él05¢3he PDCCH after decoding it. 1006811 rPCAARGI2pE{ 045195
addi tional aspect, Inter-Cell Interference Coordination (IClIC) can be
perfornmed based on decoded PDCCH assignnment. [0069]1In a further
aspect, Traffic Interference Cancell ati gn can be supported in
situations such as (1) restricted association, (2) range expansion

over seon i Gyt a0 b S e Nl
station can d8i%s pmiondediostecgangetipe carniBINR; firs} 4ndl @¢coud hinkst Armeans by
recei ving inf Al o WP, . t.fihe. U -hap: rto
the interferi gfg 1sog.iiaes{ %‘? F%%ﬁﬁf gllg%j%?nhye eg%g% néﬁ leggcglé(glt@a%%gased
on post - cancektrEsposnSidarRifieaanbeansdlipp thesesdnd Wk faeids repeived sGOpl Based

on post - cancel.akigosis BldNRed b d&%gﬁ% 'tl\ll%%t;s"g ﬂﬁl@ﬁ?m wé(?ec%ﬁgde ﬁ%rﬁpbﬁc SeiRI

pre-cancel lation CQ . The servin edul es can ased on
post - cancel | agstgwt9rcl C. I n anot her instance, pre-cancellation CQ is

provi ded when [ﬂ'(‘)'ﬁ'?Q f ﬁli I*I@;-. 9,%99]?&&9&1@ oy ets p%'\'/i&q %rglb%ﬂé faaRES t;virelgs%edb ack

of control channels 1s supported. The
inter-cell interference cancellation. A means 904 is provided for transmitting a first link
encoded with a first identifier to a node that also receives an interfering second link
from an interfering base station encoded with a second identifier. A means 906 is
provided for receiving feedback from the node indicative of ability to cancel one of the
first and second links from a received signal at the node. A means 908 is provided for
causing an adjustment in transmission for a relative change in signal to interfering noise
ratio (SINR} of one of the first and second links responsive to the feedback, wherein the
node performs cancellation of the second link when received at a higher SINR by
decoding the second link with the second identifier, re-encoding the second link with
the second identifier, canceling the second link from the received signal, and decoding
the first link from the received signal by channel estimation.
[0062} In FIG. 10, an apparatus 1002 is provided for facilitating wircless inter-cell
interference cancellation by a non-served UE. Means 1004 are provided for
transmitting an interfering second link encoded with a second identifier while a serving
base station transmits a first link encoded with a first identifier to a non-served node.
Means 1006 are provided for receiving communication from the serving base station
indicating that the interfering second link requires interference cancellation by the non-
served node. Means 1008 are provided for transmitting the second identifier directly or
indirectly to the non-served UE. Mecans 1010 arc provided for adjusting transmission of
the interfering second link to facilitate interference cancellation by the non-served node.
[0063] While the specification describes particular examples of the present
invention, those of ordinary skill can devise variations of the present invention without
departing from the inventive concept. For example, the teachings herein refer to circuit-
switched network elements but are equally applicable to packet-switched domain

network elements,



UP feeds back CQ / ACK corresponding to interfering sectors. The
serving base station tunnels the CQ / ACK to the interfering base
station. The interfering base station receives the CQ / ACK feedback
ei t her di r@&x20y0/§p63dver a baci chaul connection. | n one BEXEU§/ 045148
CQ/ACK can pertain to data. In another exanple, the CQ/ACK can
pertain to PDCCH. In an additional exanple, the CQ/ACK can pertain
to Reference Signal (RS). The serving bagse station can change (e.g.,
reduce) its power to aid its UEin ICIC (e.qg., based on feedback).
The interferi ase ' ower to
aid a non-ser \lf/tgdﬁnel “ﬁ%g%f&%% ﬁﬁxéh%ﬁ%ﬁgé@gg% %a}iﬂ%@cfgl n yet
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t he above descrl é he represent t ages, currents,

vol
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or particles, U@rnamypmém]o@iaaugmpmgerwan incRAs aleltasa ®kbbleadiol N t he
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advantageously be tunneled from an interfering base station to the serving base station

to the UE. This transmission can be prompted by a request initiated by the UE or
serving base station.

[0066] In another aspect, Pilot Interference Cancellation for OFDMA systems can
be supported. For example, the UE can cancel the reference signal or can use a different
interference estimate for resource elements containing the cancelled Reference Signal
(RS).



100761As used in this application, the terns "conponent,"” "nodule,"”
"system and the like are intended to include a conputer-rel ated
entity, such as but not limted to hardware, firmvare, a conbi nation
of har dwar WO/ war e, software, or software in execRENGIR00IF195
exanpl e, a conponent may be, but is not limted to being, a process
runni ng on a processor, a processor, an object, an executable, a
thread of execution, a program and/or ajconputer. By way of
illustration, both an application running on a conputing device and
Lhe, Somputt N oCsaayi A SAIPONERl IS B IR PTROSIL G
may be | ocal i Fedxemplenke Tébmuiequedm@mwwfsntpﬁ@mge@twhmmanbv\bnsm
TOr€ COMPUL er 8y 1cblhy A Oyl SREUE LRORRNS pHABHGHECHESLO™
vari ous conputer readable maa aving various data Structires stored
t hereon. The 86fbonehtagothenaddibenslissperatietetelatprfotnde Soatdinariay GE10) et e
processes suc[gegéfohﬂed%gegroqzag&gewﬁ&@a&f gnal, having one or nore data
packets, such as data from one conponent |nteract| ng with another 23
component in #0%cal IsySrteenasmsets Trefsdniedergnes Carnellzid forbeauproged ia
10077] Fur t her o . ol Bl e
ur
\[NI th a terninaid Glisient ik mgé@mml%e}@l@wnﬁmﬂmm ingpagl) sitdtivns As another
termnal. A telipRathe $@AingbaRO sRonGah he@gmﬁle§¥§tc|§t{9e}1a%3?( SR8 gﬁl’répﬁ?&:bper

uni t, subscriber station, nobile station, nob evi ce
renote stati oft DYTERFHINE lt‘f@fwtlﬁ&lﬁomé]@cré%@*@ Bt HE COlﬁ%bﬁﬂd@‘@r tithral |
termnal, conmiferalb0fsslRMi ce, user agent, user device, or user
equi prrent (UE). A W rel ess termnnal may be a cellular tel ephone, a
satel lite phoH&7%a clvat wetderaspesh Lot bascomposteaperliptignSINR cember ot ocol

(SI'P) phone, & ‘;%xfe@' @E&“eéd@ﬁﬁik dQ0Rseh Wi bdst-84n@d1ia@bh STRRP S SRRahstbgl t al
assi st ant (PDA deV| ce having wreless connection

ndhe
capability, Hﬁﬁéﬁo{j} SH’@\FF’EP@ latigp COY. hE‘Fe SEHEEE'S sapdaley 548 be basgtherect ed

to a wirel esSpme@a@uaﬁ@fmemanutaémmm@w%ﬁ@mroﬁ A sCibhed wieh ei n
i n connection th base station. A base station may be utilized for

comuni cati ng ‘rel ess termnal (s) and may al so be referred to

as an access potipt, R ywosedBiion! aspesiEeddbiilof ¢t RMNGYYs supported. The
[ 0078] Mor eove ncl ysive "or"

rat her than aE{Eg‘%?E pﬁgﬁ&@u ng’CIO*SI*FF:RB‘g ‘ggdtgglrtu%l%é’ggeg’g@g] F#“’eﬁf“ﬂ’ﬂgnl@ﬁw se,

or clear fromththe ook stCOIVAeKH rtlaﬁﬁtmféﬁngrwdcawﬁan Tk irferfokisig bdﬁ& ended
R SN RN R AR

i nstances: X &nk oymsnphk, 't'}lxncmmlmg/&nasrtm to)ﬁaﬁn’]?ﬂ iy theehinpléy taentdQBACKnd
ol 1o hecbhah Bt it 8o R BT AN S BB RLL 07
nore" unl ess Bpfenc:ncfd Mab@%l’ser'vhwervmg bedeamtiof tanRhdnBe(e@qnédand) itt poviae to
directed to Aaig '1tp%|11?f016?e g., based on feedback). The interfering base station can change
(e.g., increase) its power to aid a non-served neighbor UE (e.g., based on feedback).
[6072] In yet another additional aspect, an interfering base station can control the
rate to enable ICIC. In one instance, this rate control can pertain to PDCCH. In another
aspect, the rate control can pertain to PDSCH. The UE can provide feedback and then
perform ICIC. The interfering base station provides a rate which enables a non-served
UE to decode. (e.g., based on feedback).

[0073] For example, the exemplary aspects discussed above can be implemented
with nodes that can reciprocate in playing the role of a transmitting node in one instance

and then playing the role of an interfering node in another. Further, fairness can be



[ 0079] Thc techniques described herein may be used for various

Wi rel ess communi cati on systens such as CDVA, TDVA, FDVA, OFDVA,

SC- FDMVA and ot her systens. The terns "systenl and "network" are often
used i nt ervPaAyesasy. A CDVA system may i npl enment a r add@E/gReMe$10%y
such as Universal Terrestrial Radio Access (UTRA), cdnma2000, etc.
UTRA i ncl udes W deband- CDVA (W CDMA) and ot her variants of CDVA.

Furt her, cdma2000 covers | S-2000, |S-952and | S-856 standards. A TDVA
system may i nplenent a radi o technol ogy such as d obal System for
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are descri bed rom an organi zat| named neration
Part ner shi p Prejmels datyg, B@ﬂ)ﬂon%@mrﬂaﬂdmﬁfpman@d m@@fgcﬂsamdnhgwemd@ms
described in documeit st fh QDR Ani | Eﬁ‘m ion
Par t nershi p Proj e%’?dézr&ee %@Igzgugg%r%ﬁé?\;e d(segl}g W rgl % comm i cation
systens may aM@lt&g%owaﬂemy qlqa@q)ra%etpe’e%vs&amﬁ@@ﬂc é@dig)r,parﬁ@lm peticalfiaksIor | e)

ad hoc networ k, gyat 6% ggéﬁ%ngﬂh@gopnpal red unlicensed spectruns,
802. xx wirel ess LAN, { OOTH and any ot her short- or Ionﬁ range,

wi rel ess conmififdat i bipse @%Iiﬁ‘ih“qi}éé‘“ wilblygher vap s thatshrevarigusgHustratiiteur es

Wil be presepfpd fidkd, %{oaslebotnréuﬁ@tn%ﬁai B@talg@mﬁrﬂb tasbchge% iffcdAHERReH wah
devi ces, conponents, modul es, and t Is to be understood

and appr eci at 88 %%Imtdwebﬁﬁ&rl%wgn@ﬁﬂ@ﬁ%mﬁw qq SECFLERmE haryate ensputer
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27 CLAIMS |.A nethod for network facilitating wireless inter-cel

I nterference cancellation at a served UE, conprising:

transmtting a first link signal encoded with a first identifier to a
served useWOsdui'i9n@hAt (UE) that al so receives an i nter f RETHEROIEIDINE
link signal froman interfering base station encoded with a second
identifier; transmtting the second identifier to the served UE

recei ving feedback fromthe served UE inglicative of ability to cancel
one of the first and second link signals froma received signal at

th d UE;
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when the served UE recelves the secon signa
t han the firsPatiepkipdirejens] 3GBY). dulddignally. edma2@WeohME ¢rkd®c@wahn Wi th

the second i dgphiirh®fom of o%ﬁ%ﬂoﬂgaxﬁ&e‘sﬁd%éﬂ@ﬁnéd BHind §19;51§110 }ﬁezt’h the

second identifier, canceling the second 11ink S|gna rom recei ved
si gnal, and déiféi’ci’ﬂthWh@ ok wrelpss armapreriion $stsms nig addsticspieidelsdegielt

by ¢ hannel es td-paRf QN mobﬁe—toTrH@oﬂ@Fémg n@bio s?étéﬂlsjoftefl H&ﬁé"lﬁ'%m?éa”pr i sing

adjusting a transmssion rate for | ots to enhance an of the

served UE to dalifersed geptsmms; HiZexmure %AN'QLUEWQQﬁ%ﬁmbﬁYQﬁmG$Gﬁﬁ¥I

further conprigkn@ndeelANid ol RtatberERagks. from the served UE to t he
interfering base station to cause a change in transnission power in
the pilot int H0BY  en¥arious aspects or features will be presented in terms of systems that may

include a number of devices, components, modules, and the like. It is to be understood
and appreciated that the various systems may include additional devices, components,
modules, etc. and/or may not include all of the devices, components, modules etc.
discussed in connection with the figures. A combination of these approaches may also
be used.

10081] The various illustrative logics, logical blocks, modules, and circuits
described in connection with the embodiments disclosed herein may be implemented or
performed with a general purpose processor, a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field programmable gate array (FPGA)
or other programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
herein. A general-purpose processor may be a microprocessor, but, in the alternative,
the processor may be any conventional processor, controlier, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.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. Additionally, at least one processor may comprise one ot
more modules operable to perform one or more of the steps and/or actions described
above.

[0082] Further, the steps and/or actions of a method or algorithm deseribed in
connection with the aspects disclosed 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,



4. The nmethod of claim3, further conprising transmtting dedi cated
pilots in the first and second |link signals. 5. The nethod of claim
1, further conprising transmtting a unicast control channel signal
scranbl ed WOtH1000588i um access control (MAC) identi fi erBCT/B3200pHd5195
met hod of claim5, wherein transmtting a control channel signal
usi ng physical layer resources is occupied by the interfering base
station. 7. The nethod of claimb5, further conprising transmtting a
physi cal downlink control channel (PDCCH) signal at a | ower
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f eedback fro e serv regar I nterference e I’nterferi ng
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regarding int %tﬁx@ﬁlﬁeﬁﬁﬁv@ﬁletp%eéswaﬁﬁ ko Q@&@m?ﬁa@trés%as di€8ete 10. The
nmet hod of claim1, V\/nerel ntraffic inter erence cancel lation is

perforned in SOTIRMEHY B@ Vet dermnah Afldiepalloingpie riBeCto fhesiers ander egions

associ ation b)sz:IB&lwd‘&r%[ofoﬁ{hhﬂQayh@sﬁ& a%ﬁ'éér%y ccfn?d“xgﬁo@&ps@trb‘-‘f'c%s Ha/c
| ower geonetry cell, di sjoi'nt _Iinks. . The nethod of claim1,

further conpr Fi@ﬁ%mﬂwﬁmc{m? W@d%?ledmdé@k?ﬂd@é ATPRYFeT EteRemeddy gy ydich
scranbl ed Wi t ad bEREHOMRE GRSScoPlef fbebPfodubdent i fier. 12, The

met hod of cIa|m1 further conprising; .
[0083] In one or more aspects, the functions described may be implemented in
hardware, software, firmware, or any combination thereof. If implemented in software,
the functions may be stored or transmitted 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 medium may be any available
media that can be accessed by a 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 medirum that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer. Also, any
connection may be termed a computer-readable medium. For example, if software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and biu-ray disc where
disks usually reproduce data magnetically, whilc discs usually reproduce data optically
with lasers. Combinations of the above should also be included within the scope of

computer-readable media.



receiving channel quality for a first link and reporting channel
qual ity and downlink acknow edgenent assignnent decoded for a second
l'ink; and transmtting a traffic channel signal on the first
link at a WP2AYME3? on rate adjusted for increase si gndCTHEp2009/045195
interfering noise ratio enabling decoding wthout prior cancellation
of atraffic channel interference. 13. The nethod of claim1,
further conprising: recei ving chapmel quality for a first |ink
to the serving base station and channel quality and downl i nk
acknowl edgemepyg SS' ﬁ’ﬂﬁ?ﬂﬂé i eg%ﬂc %&ﬁe &sc%&%&ﬂgstﬂah%kas%ects andor
conmuni cating w e |nter eri'ng base station to ca ust ment
of at | east oﬁ“equfmqnﬁelt ﬁhoatdfhe@me%élnmwwgmbs anr ntoﬁeﬁc#tsomstould sknaglnd
t he trafflc c [,
transm ssi on Fagn R EE RO ob R R s Bho AR,
si gnal havi ngdﬂtfﬁédlm@ﬁmpemegﬁlambt Guithprmere.cidthongh nbms@b @faha dsgibpéequent
to the transmgsiOndbplf REMRITEM deschtkd J@l@mﬁ@ﬁlmgmﬁ’%ufa?ltﬁé E?n“'l‘} is
further conprising receiving a réquest for the second Tdentitirer from
the served UESonterplateiyalepsdirmgsgionto teq sngwianis exnlicitistated ofrpditienaty all or a
recei ving thep§86AMHnY &9&& hﬁd/&remtscﬁﬁeﬁt%ybslmrzfa@&hﬁlm Qaﬁ)%rtﬁyh%?éﬂ}” via
a baci chaul connectlon . claim
conpri sing r eB§n\RFE Anfer @@@SWHF H’élﬁ%sls‘faieérmh@b‘fﬁ?rl SI ng a rredl um access
control identifier (MACID). 17. The nethod of claim1, further
conprising receiving the second identifier conprising a Cell Radio
Net wor k Tenporary ldentifier (c-RNTI). 18. The nethod of claim1,
further conpri sing:



determ ni ng post-cancellation SINR, and determi ning that the served
UE can handover to the nterfering base station. 19. The nethod of
claim1, further conprising: recei \.7| ng channel quality
indicator (CQ) fromthe served UE base& on post cancell ation SINR;
scheduling the served UE based upon the post cancellation SINR  20.
The method of claim 19, further conprigisig ecei ving pre-cancel | ation
CQ in response to Hybrid Automatic Repeat Request (HARQ failure.

21. Th h d ofy

(o hannele gﬁ;%gt 0 q&g Cla?] f(}[’ lgkj’ﬁ&d&ggg Rﬁ}lﬁé}g mter-cetn 1{1 '&%ﬁéﬂ¥é g%nlcfﬂhauon at
d UE f

tS (ra;xgm tti ﬁg tﬁ @ aA%ﬁﬁ PBEES%“‘ C&%Fiﬂlhgr lfg gg@tgf?qrcm a served user

equipment E) that also receives an mterfermg second link signal from an interfering
base station encoded with a second identifier;

transmitting the second identifier to the served UE;

receiving feedback from the served UE indicative of ability to cancel one of the
first and second link signals from a received signal at the served UE; and

causing an adjustment in transmission for a change in signal to interfering noise
ratio (SINR) of one of the first and second link signals responsive to the feedback,

wherein the served UE performs cancellation of the second link signal when the
served UE receives the second link signal at higher SINR than the first link signal, by
decoding the second link signal with the second identifier, re-encoding the second link
signal with the second identifier, canceling the second link signal from the received
signal, and decoding the first link signal from the received signal by channel estimation.

2. The method of claim 1, further comprising adjusting a transmission rate for
pilots to enhance an ability of the served UE to cancel pilot interference.

3. The method of claim 1, further comprising relaying pilot feedback from the
served UE to the interfering base station to cause a change in transmission power in the
pilot interference.

4. The method of claim 3, further comprising transmitting dedicated pilots in the
first and second link signals.

5. The method of claim 1, further comprising transmitting a unicast control
channel signal scrambled with a medium access control (MAC) identifier.

6. The method of claim 5, wherein transmitting a control channel signal using
physical layer resources is occupied by the interfering base station.

7. The method of claim 5, further comprising transmitting a physical downlink
control channel (PDCCH) signal at a lower transmission rate encoded for increased
signal to interfering noise ratio than a PDCCH from the interfering base station.

8. The method of claim 5, further comprising adjusting transmission power for a
physical downlink control channel (PDCCH) signal responsive to feedback from the
served UE regarding interference by the interfering base station.

9. The method of claim 5, further comprising communicating with the interfering
base station to cause a transmission power adjustment for an interfering downlink
control channel (PDCCH) signal responsive to feedback from the served UE regarding
interference by the interfering base station.



22. The nmethod of claim 1, further conprising controlling the power
| evel for a selected one of a group consisting of a data channel, a
Ref erence Signal (RS) channel, and a phygi cal downlink control
channel (PDCCH). 23. A conputer-readable nmedi um for network
facilitating wireless inter-cell interference cancellation at a

served userjeequi PEB Het{odRY clHaMM Wh%i’e’i‘xgtrafﬁc mterference ceﬁ&c@lld’t&h 1§ﬁérf&'fned in
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i ndi cat i ve Gfghsignehsciagtiethweh agirdivn agesss ool (MAG) dEREHET | i nk
signals froma recel ved signal at the served UE, and a
third set df2.coddbemsthodanisiang It hethsoapup@singo cause an adj ustment in
transm ssi on f orreceichgndpeninad @iattyalort o first 8nk emid ngpoding echnatdl oquaGtyNhd
of one of tdwevdlink atkrandedpaentassightnesi dieallal foespesosd Viaki andt he
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signal at magg@fahﬁwﬁatggﬁ %e“dé{f%enu fSI gnal , decodi ng t

second |ink signa secon ier, re- encodlng t he second
l'i nk signal 3W| th gd ] | er cancel i ng the second |ink
signal fromThe E bﬁ%’l’ %ﬁiﬂ%theflrt | i nk Sla?}‘?
fromthe recej vetaC r%@%éf argier gyalitn &9t 3 Hie sepyng Rasestation ang chaggel
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a served user ecfeNBREH @at Eylth &Ww@pﬁg base statiomeqeayse ggjustment of at least
transmitti rapeatithe gatfici qlmmml gizakl enthedast vk indathe itrafic ¢hdentliiiesference an
served UE tthasecahd bink ecai adgsstabtranstgssfoarbieg second |ink signal from
an interfering balseeiattht sanedEodeddsd filRt thedakosighadl devibp fthehigher signal to

neans for rigefeithsdokertioatisd g’ﬁéﬁﬂté he teekviReiobFatt Bdius@idnye of ability
to cancel one of the first and second link signals froma received

signal at the semyed,ddod 80aim 1, flfrff%iiraﬁm%ﬂ&]pg%’&hﬁ Qr}e(ﬁfgsyﬁ)trquﬁg ‘ﬁﬁ?d

transm ssi qﬁe&ﬁf@r@m gggrva ghal to In ring noi seiratio
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f eedback, erei.n serve ode erforms cancel |l a of . t
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| i nk si gnall6wi t hThhemetbedred ¢lejantli fihgher @anmmngwgeqetvelgelmoa@ond ridentifier
si gnal fr omonipeisimeceinedidmsicgesalcontarlddaeidied(Ma.GIbe first |ink signal
fromthe received signal by channel estimation.

17. The method of claim 1, further comprising receiving the second identifier

comprising a Cell Radio Network Temporary Identifier (c-RNTI).

18. The method of claim I, further comprising:
determining post-cancellation SINR; and
determining that the served UE can handover to the interfering base station.

19. The method of claim 1, further comprising:

receiving channel quality indicator (CQI) from the served UE based on post
cancellation SINR;

scheduling the served UE based upon the post cancellation SINR.

20. The method of claim 19, further comprising receiving pre-cancellation CQI in
response to Hybrid Automatic Repeat Request (HARQ) failure.

21. The method of claim 1, further comprising:
receiving channel quality indicator (CQI) and acknowledgement (ACK) from the
served UE corresponding to an interfering sector; and



25. An apparatus for network facilitating wireless inter-cell

I nterference cancellation at a served user equi pnent (UE),

conpri si ng: a transmtter for trangmtting a first link signal
encoded with a first identifier to a served UP that al so receives an
interfering second link signal froman interfering base station

encoded with a sesemetihsertchi &id ACK to th@mfe@féﬁhg%sefs@iﬁohecei vi ng
feedback fromthe served UP indicative of abilify to cancel one of
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responsi ve to the feedback, wherein the served UE perforns

cancel | ati gf-of fheosswinidesdahle & (e Retiveek slapiiggingE vikstsss vigter-cell
t he second intenferasicg azncelation &y heerved NIRRT earipmene(UE)r eamprisie: si gnal , by
decodi ng the second |a fikst sétgrfadoded {dr crheng e comgputed éntrafisnsit p first link signal
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decoding the first IIan!,@csmggaloffcb@é@fbheadsﬁfgw@@hnﬁmgﬁ%l reBYvE RRIPRK from
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estimation.

24, An apparatus for network facilitating wireless inter-cell interference
cancellation at a served user equipment (UE), comprising:

means for transmitting a first link signal encoded with a first identifier to a
served UE that also receives an interfering second link signal from an interfering base
station encoded with a second identifier;

means for receiving feedback from the served UE indicative of ability to cancel
one of the first and second link signals from a received signal at the served UE; and

means for causing an adjustment in transmission for a change in signal to
interfering noise ratio (SINR) of one of the first and second link signals responsive to
the feedback,

wherein the served node performs cancellation of the second link signal when
the served node receives the second link signal at higher SINR than the first link signal,
by decoding the second link signal with the second identifier, re-encoding the second
link signal with the second identifier, canceling the second link signal from the received
signal, and decoding the first link signal from the received signal by channel estimation.

25. An apparatus for network facilitating wireless inter-cell interference
cancellation at a served user equipment (UE), comprising:

a transmitter for transmitting a first link signal encoded with a first identifier to a
served UE that also receives an interfering second link signal from an interfering base
station encoded with a second identifier;

a receiver for receiving feedback from the served UE indicative of ability to
cancel one of the first and second link signals from a received signal at the served UE;
and



30. The apparatus of claim29, wherein the transmtter is further for
transmtting a control channel signal using physical |ayer resources
occupied by the interfering base statio? 31. The apparatus of claim
25, wherein the transmtter is further for transmtting a physical
downl i nk control channel (PDCCH) signal at a |ower transm ssion rate

encoded for increasgshtimb@atoriOfol Bhk Mu%bﬁtﬁnrt%blﬁzsﬁllaﬁrfo@a ElXdetlin
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wher ei n thereé{oﬁgﬁg}cf&@rfeédﬁa{ﬁ”t er adj ust | ng transm SSI on powe

for a physic OI’ISI
feedba(F:)kyf rom hg@e§gpx%%3%\§e{§§5{§ érlcaﬁ]t(: % cho %E% f‘gl?enota
base stati a3 et P s et bﬁ’eﬁré

pl at f or m i <ecogipgdie segend] davith evﬁe‘ecﬁldtw T el ep gtsla%%econ link
station to Sgighavith *thﬁa%@ﬁ@ﬁdsgie@%ﬁ omcelm as ﬁ@ﬁﬂd fligk Saﬁlaﬂ oy ftleg raggived
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the served UE regarding interference by the interfering base station.
34. The appa at uThefapphmatun &5 clanhel%i whdrbia the asmputingr platforinirig Hehdr ofor

transm tti ngipatidfheastmBebhrak fohgitieto ailgnad absiiRdfabe Yot & BENR datidsl
access contyiph iftéMGindedentifier. 31 35. The apparatus of claim 25,
wherei n the receiver is further for receiving channel quality

for a firsty i nkigpd el ) gagn %é}&ﬂ'ehgycmt@g Lirfin s furher for

know edge
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interfering noise ratio enabling decodi ng wi t hout prior cancellation

of a traf fi4S-chadhelarpaels fof cdise2’, 3gherqiRdhe Higasmaitigs iofurbenfon tpamsmitting
wher ei n dedicated pilots in the first and second link signals.

29. The apparatus of claim 25, wherein the fransmitter is further for transmitting a
unicast control channel signal scrambled with a medium access control (MAC)
identifier.

30. The apparatus of claim 29, wherein the transmitter 1s further for transmitting a
control channel signal using physical layer resources occupied by the interfering base
station.

31. The apparatus of claim 25, wherein the transmitter is further for transmitting a
physical downlink control channel (PDCCH) signal at a lower transmission rate
encoded for increased signal to interfering noise ratio than a PDCCH from the
mnterfering base station.

32. The apparatus of claim 25, wherein the transmitter is further for adjusting
transmission power for a physical downlink control channel (PDCCH) signal responsive
to feedback from the served UE regarding interference by the interfering base station.

33. The apparatus of claim 25, wherein the computing platform is further for
communicating with the interfering base station to cause a transmission power
adjustment for an interfering downlink control channel (PDCCH) signal responsive to
feedback from the served UE regarding interference by the interfering base station.

34. The apparatus of claim 25, wherein the transmitter is further for transmitting a
unicast control channel signal scrambled with a medium access control (MAC)
identifier.



the receiver is further for receiving channel quality for a first

link to the serving base station and channel quality and downli nk
acknow edgenent assi gnment decoded for g;second |ink; t he
conputing platformis further for conmunicating with the interfering
base station to cause adjustnent of at |east one of the traffic
channel si gml oThtRppdritisbf Llhink2®Rehekdig traffic channel interference
on the second | ik rékivdPi st RF rddeARSIHERhA Y WaltyCor a first il &dSkePorting
the served &{%ﬂégggrgn? b 'Rlyniife a!:h{&%vlglfg\réhféﬂt aéa%uﬂeﬂb&éwaw@?la deQond link;

i nterfering Rois I 0 subsequent to e transm ssion rat
adj ust nent .

the transmitter is further for transmitting a traffic channel signal on the first link
at a transmission rate adjusted for increase signal to interfering noise ratio enabling
decoding without prior cancellation of a traffic channel interference.

36. The apparatus of claim 25, wherein

the receiver is further for receiving channel quality for a first link to the serving
base station and channel quality and downlink acknowledgement assignment decoded
for a second link;

the computing platform is further for communicating with the interfering base
station to cause adjustment of at least one of the traffic channel signal on the first link
and the traffic channel interference on the second link at an adjusted transmission rate,

wherein the served UE decodes first the link having the higher signal to
interfering noise ratio subsequent to the transmission rate adjustment.



