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Such smal I -coverage base” stations are generally known

as access poi nt base stations, Honme NodeBs, or

fentocells. Typically, such small-coverage base

stations are connected BACRGROUNDNet and the nobile
operator's network via a DSL router or a cable nodem
Field

[0002] This application relates generally to wireless communication and more

specifically, but not exclusively, to improving communication performance.

Introduction

[0003] Wireless communication systems are widely deployed to provide various
types of communication (e.g., voice, data, multimedia services, etc.) to multiple users.
As the demand for high-rate and multimedia data services rapidly grows, there lies a
challenge to implement efficient and robust communication systems with enhanced
performance.

[0004] To supplement conventional mobile phone network base stations, small-
coverage base stations may be deployed (e.g., installed in a user's home) to provide
more robust indoor wireless coverage to mobile units. Such small-coverage base

stations are generally known as access point base stations, Home NodeBs, or femto



[ 0005] Since radio frequency ("RF") coverage of
smal | - coverage base stations nay not be optim zed by
W@ b@saied e operator and depl oyment of such baBRE&I/US2008/077120
stations may be ad-hoc, RF interference issues nay
ari se. Moreover, soft handoveﬁznay not be supported
for small-coverage base stations. Thus, there is a
need for inproved interference nanagenent for wrel ess
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some aspects fractional reuse may involve using a portion of a frequency spectrum
allocated for uplink traffic or downlink traffic. In some aspects fractional reuse may
involve using a portion of a set of spreading codes (e.g., SF16) allocated for uplink
traffic or downlink traffic. In some aspects, such portions may be defined and assigned
such that neighboring nodes use non-overlapping resources. In some aspects, the
definition and assignment of such portions may be based on interference related
feedback.

[0008] The disclosure relates in some aspects to managing interference through the
use of power management-related techniques. For example, in some aspects transmit
power of an access terminal may be controlled to mitigate interference at a non-

associated access point. In some aspects a noise figure or receive attenuation of an



[0009] The disclosure relates in sonme aspects to

managi ng i nterference through the use of a transmt
w@omen3pedf il e and/ or an attenuation profile. MGF/US2008/077120

exanpl e, downlink transmt power or uplink receiver

continuation may be varied dynmamcally at a node as a

function of tinme. Here, different nodes may use

di fferent phases of the profile to mtigate
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[0015] FIG 5 is a flowhart of several sanple aspects
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communication system;

[0012] FIG. 2 is a simplified block diagram illustrating several sample aspects of
components in a sample communication system;

[0013] FIG. 3 is a flowchart of several sample aspects of operations that may be
performed to manage interference;

[0014] FIG. 4 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of HARQ interlace-based fractional
reuse;

[0015] FIG. 5 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of a transmit power profile;

[0016] FIG. 6 is a simplified diagram illustrating several aspects of a sample
transmit power profile;

[0017] FIG. 7 is a flowchart of several sample aspects of operations that may be

performed to manage interference through the use of a receive attenuation profile;



[0019] FIGS. 9 and 10 are flowcharts of several sanple
aspects of operations that may be perforned to manage
WO pioeosmrEnce t hrough the use of tinesl ot-baseRlCT/US2008/077120
fractional reuse; [0020] FIGS., 11 and 12 are
flomcharts of several sanple a‘%pects of operations
that nmay be perforned to manage interference through
the use of frequency spectrum based fractional reuse;
] F .13 . r t f .
LRSTL 206k 1o g ned PGl I ENERRELS Bl SBE P gprynte roceive

Q@%ﬁgﬁoﬂ ﬁ¥ef- erence through the use of spreading
code-based fractional reuse; [0022] FIG 15 is a

fdoqpﬁharftlc;@f 9 98Y 80 Alc RAVINLRS FEREEPsRiplO PGIea 0P Bﬁerﬁt'florﬁs that
may be perfornmed to nanage interference through the

B beelfb @Mt imapayetd nédce lttirob@B3lusébGimddoti-aséd fractional
sinplified diagramillustrating several aspects of a
sappl e power control function; [0024] FIG 17 is a
flomchart of several sanple aspects of operations that
H920be FdGSot heatl tDamdlvagbaitnofect arkevaowlbhaspdstn afdmabtions that
adj usting an attenuation factor; [0025] FIG 18 is a
BiapF ipeifednad ta gransgomtcifopnce threushe Garns pChigqusncsspsewn-based
50026] FIG 19 is a sinplified diagramof a wrel ess

a¢HAMA! ©¥8% on system including fento nodes; [0027]

| 20 j.s_a. si i fi di agr illustrating coveraqge
[ P B ShEBLY s Hanith B ATk bt tspeerS oY Gt diaps that
simplified bl.ock di agram of sever.al, sa e _aspect f
Bt a0 S R e ST B e R B rSRR e e
ﬁ%&ﬁ%hb%ﬁgyblock di agrans of several sanple aspects of
appar atuses configured to nmanage interference as

[odegnt 8G6el Dis d PR3 art IF sBEEA AR féeasp&ctt@oiccﬂimﬁns that may be
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[0024] FIG. 17 is a flowchart of several sample aspects of operations that may be
performed to manage interference by dynamically adjusting an attenuation factor;
[0025] FIG. 18 is a simplified diagram of a wireless communication system;
[0026] FIG. 19 is a simplified diagram of a wireless communication system
including femto nodes;

[0027] FIG. 20 is a simplified diagram illustrating coverage areas for wireless
communication;

[0028] FIG. 21 is a simplified block diagram of several sample aspects of
communication components; and

[0029] FIGS. 22 - 30 are simplified block diagrams of several sample aspects of
apparatuses configured to manage interference as taught herein.

[0030] In accordance with common practice the various features illustrated in the

drawings may not be drawn to scale. Accordingly, the dimensions of the various



draw ngs may be sinplified for clarity. Thus, the

drawi ngs may not depict all of the conponents of a
w@eaemnsgppar at us (e.g., device) or nethod. Fi nBCT/¥$2008/077120

i ke reference nunerals may be used to denote I|ike

features throughout the specifﬁcation and figures.

DETAI LED DESCRI PTI ON [ 0031] Various aspects of the

di scl osure are described below. It should be apparent
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di scl osed herein may be 1npl emented i ndependently of
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aspects may be conbined in various ways. For exanple,

an apparatus may be inplenented or a nmethod nmay be
practiced using any nunber of the aspects set forth

herein. I n additi onDEUAHED HiYGREIRTEONay be

i mpl emented or such a nethod may be practiced usiqg
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area. In sone aspects, the access points 102, 104

A5 bERYp R 08 @ tneetNdd Ma P BE pALH FBINBI MY bBPERSE aspects set
(e.g., a centralized network controller Such as

fethviskin NDded ditleh), stich dnapiphiatidtngayvbcdienpidreenteedack a method may
connectivity. [0033] An access point such as access
popmnttiddasmgyotine strestirel, tnetdondhiey, @b ytraning and foraitionality in
access termnals (e.g., access termnal 110) are
addivene arethxe deeone o mace ekthe pefients, seiofiorth hereae clegthermore, an
point nmay be restricted in sonme other manner. In such
gspeelgBay eompieet lepedngeleawst plot eleinand/ or its

S ciate%» ccess termnals (e.g., access termn
87y it iﬂlfl@Fréte&ﬁ%rﬁpls@ﬂ&cwr&)éa_égmmww@og9&%@&%9@ovhere
allé!t(%lr‘]bufae%’nofdgsr (e.eg).(,aarg@és% ’pogl?s Hﬁr, (! ,ralng{tlsg) provide wireless connectivity
for other nodes (e.g., access terminals 108, 110, and 112) that may be installed in or that
may roam throughout an associated geographical area. In some aspects, the access
points 102, 104, and 106 may communicate with one or more network nodes (e.g., a
centralized network controller such as network node 114) to facilitate wide area network
connectivity.
[0033] An access point such as access point 104 may be restricted whereby only
certain access terminals (e.g., access terminal 110) are allowed to access the access

point, or the access point may be restricted in some other manner. In such a case, a

restricted access point and/or its associated access terminals (e.g., access terminal 110)



access point (e.g., macro access point 102), its

associ ated access termnals (e.g., access term na
wao@y/o3emdt her restricted access point (e.g., BCOESH08/077120

poi nt 106), or its associated access termnals (e.g.,

access termnal 112). For example, the closest access

point to given access termnal may not be the serving
access points for that access term nal. Consequently,
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conveni ence, the operations of FIG 2 (or any other
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descri bed as being perforned by specific conponents
Cengpquentlynframenssomsfbytthe asysss earmird nap ditterfereonpormeerit®n at the
of a system 300 as shown in FIG 3). It should be '
agspsseteimineld Ashdivgsead herdimtiracHer ecusp aoaer eeryralayd per techniques
performed by other types of conponents and may be
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erein may be applicabl'e to ot types of apparatuse
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term nol ogy. [0036] FIG 3 illustrates several sanple

EOWPeAanitshdsbabertynda@ay BEperfamat & othivk Oypchef eahpwickts and
node 114 (e.g., a radio network controller), the

aag &s pepfoinmtd kv, a diffdrenheurabaed sompomintal It 4@ shauld be
accordance with the teachings herein. It should be
appe@dcdthatonheatmotcef tongrenations dedctibed hatimdndyorot ¢ employed in
gi ven one of these nodes al so may be incorporated into
dEIER IMBlgBsNfafoRhe syst em 100. [ 0037] The network node

114 the access point 104, .and the access term nal 110 .
[0035] For ?lfustratiopn purposes various aspects of the disclosure vwﬁl be %escrlbed

in the context of a network node, an access point, and an access terminal that
communicate with one another. It should be appreciated, however, that the teachings
herein may be applicable to other types of apparatuses or apparatuses that are referred to
using other terminology.

[0036] FIG. 3 illustrates several sample components that may be incorporated into
the network node 114 (e.g., a radio network controller), the access point 104, and the
access terminal 110 in accordance with the teachings herein. It should be appreciated
that the components illustrated for a given one of these nodes also may be incorporated

into other nodes in the system 100.



i nclude transceivers 302, 304, and 306, respectively,
for communicating with each other and wi th ot her
Wmowems394dhe transcei ver 302 includes a transm RPCEUSBOB077120

for sending signals and a recejver 310 for receiving
signals. The transceiver 304 icl udes a transnitter
312 for transmtting signals and a receiver 314 for
receiving signals. The transceiver 306 includes a

m tter 316, f 1 tLing.si I -
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104 comuni cates with the network node 114 via a
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The network node 114, the access point 104, and the

ooy 9ghatf nal 110 al so i ncl ude various ot her

conmponents that may be used in conjunction wth ,
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I nterference managenent. The network node 114;
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i ncl ude communi cation controllers 326, 328, and 330,
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nodes and for providing other related functionality as
tlaaghetudeemaows otfitreconmgionartk thaooey bt 4sed ineoajmoesm wpoh ntterference
104, and the access term nal 110 may include tim ng
wehageoichbasta@aR hekdy, Fardadgl, theasiraunkingdd Y14, tlgyaccess point
managi ng communi cati ons wi.th ot her nodes and for
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components for performing specific types of interference management. The network

node 114, the access point 104, and the access terminal 110 may include communication
controllers 326, 328, and 330, respectively, for managing communications with other
nodes and for providing other related functionality as taught herein. The network node
114, the access point 104, and the access terminal 110 may include timing controllers
332, 334, and 336, respectively, for managing communications with other nodes and for
providing other related functionality as taught herein. The other components illustrated

in FIG. 3 will be discussed in the disclosure that follows.



depi cted as including several controller conponents.

In practice, however, a given inplenentation may not
weepbog94ad | of these conponents. Here, a HARQ PCT/US2008/077120

control |l er conmponent 338 or 340 may provide

functionality relating to HARQ i nterl ace operations as

taught herein. A profile controller conponent 342 or

344 may provide functionality relating to transmit
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descriptions of the nore specific inplenentations my

fuddtinges aftérhatibh éseriopehtbtssagddhercinn detail. [0042]

As represented by block 202, the network node 114

(094¢] , tHE. R nfwestrhtes bowehcodttvork heele 1320the meoesopdinoh(dE], hyd the
define one or nore interference managenent paraneters
dgeesst theniaelcddgngyointaract ®4thaomg/anethehie raevde mierégrenagahanagement
110. Such paraneters nmay take various forms. For

ex@nipiesferinge sufigationp| Briemeaspesits thene oprsttigisnayorecripigyed on
mey define fractional reuse parageters for mtigating .
techniques described by FIG. 2 may be employed in the more specific implementations
that are described in conjunction with FIGS. 4 - 18 below. Hence, for purposes of
clarity, the descriptions of the more specific implementations may not describe these
techniques again in detail.

[0042] As represented by block 202, the network node 114 (e.g., the interference
controller 320) may optionally define one or more interference management parameters
for the access point 104 and/or the access terminal 110. Such parameters may take
various forms. For example, in some implementations the network node 114 may
define fractional reuse parameters for mitigating interference on an uplink and/or a

downlink. As mentioned herein, such fractional reuse may involve one or more of
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poi nt 104) may nonitor an uplink and/or a downlink an

sstitta@mnceadipeatd)on of interference detected on the

uplink and/or downlink to the network node 114 (e.g.,

[1944] r edeadrd afgmsissthometwnok nodg e}y déSncanpaxacpt asod on
the former case, the access point 104 may cal cul ate
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various ways (e.g., over a backhaul, over-the-air, and so on).

[0045] For example, in some cases one or more access points (e.g., the access point
104) may monitor an uplink and/or a downlink and send an indication of interference
detected on the uplink and/or downlink to the network node 114 (e.g., on a repeated
basis or upon request). As an example of the former case, the access point 104 may
calculate the signals strength of signals it receives from nearby access terminals that are
not associated with (e.g., served by) the access point 104 (e.g., access terminals 108 and
112) and report this to the network node 114.

[0046] In some cases, each of the access points in the system may generate a load

indication when they are experiencing relatively high loading. Such an indication may
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[0049] The network node 114 may then use the information from one or more
measurement reports to determine whether the access point 104 and/or the access
terminal 110 are relatively close to another node (e.g., another access point or access
terminal). In addition, the network node 114 may use this information to determine
whether any of these nodes interfere with any other one of these nodes. For example,
the network node 114 may determine received signal strength at a node based on the
transmit power of a node that transmitted the signals and the path loss between these
nodes.

[0050] In some cases, the access terminal 110 may generate information that is

indicative of the signal to noise ratio (e.g., signal and interference to noise ratio, SINR)
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defined interference managenent paranmeters to

A GaRS fROidHal Adde tebniidsl be di scussed bel ow, |n sone
cases the access point 104 uses these paranmeters and

[0052pre [edmak] bdwpaatassthpothshethiddk hodavBrddaay HeBR parameters in
paraneters to the access termnal 110. [0054] In sone
cases othch evapet Fordsamp e inlsbdenmyesntha ageorknbadef ddengerantdomly
the system by defining the interference managenent
pa¢chnee er wotepapanetssd by two or nore nodes (e.g.,

access points and/or access termnals) in the system

HWS3kbx arfpt iepresentechley blasle 2@, the network node 114 (e.g., the communication

controller 326) sends the defined interference management parameters to the access
point 104. As will be discussed below, in some cases the access point 104 uses these
parameters and in some cases the access point 104 forwards these parameters to the
access terminal 110.

[0054] In some cases, the network node 114 may manage interference in the system
by defining the interference management parameters to be used by two or more nodes
(e.g., access points and/or access terminals) in the system. For example, in the case of a
fractional reuse scheme, the network node 114 may send different (e.g., mutually
exclusive) interference management parameters to neighboring access points (e.g.,
access points that are close enough to potentially interfere with one another). As a

specific example, the network node 114 may assign a first HARQ interlace to the access
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The access point 104 also nmay randonly select a
pacssmeigr 04[5 éteivnindamationses., nicharanas sspope] GQI,IDRIC) from
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access points to determine an interference management parameter. For example, in
some cases the access point 104 may communicate with the access point 106 to
determine which parameters are being used by the access point 106 (and thereby selects
different parameters) or to negotiate the use of different (e.g., mutually exclusive)
parameters. In some cases, the access point 104 may determine whether it may interfere
with another node (e.g., based on CQI feedback that indicates that another node is using
a resource) and, if so, define its interference management parameters to mitigate such

potential interference.
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[0061] Referring now to FIG. 4, operations relating to the use of a fractional reuse
scheme employing HARQ interlaces on an uplink or a downlink will be described in
more detail. In some aspects the system 100 may employ time division multiplexing
whereby information may be transmitting on one or more defined timeslots. Such
timeslots may take various forms and/or be referred to using various terminology. As an
example, in various implementations a timeslot may relate to or be referred to as a
frame, a subframe, a slot, a transmission time interval (“TTI”), an HARQ interlace, and
so on. As an example, a predetermined number of timeslots (e.g., TTIs) 1 through 16
may be monitored and used for downlink transmission. A similar scheme may be used

for uplink transmission.
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3, and 4. [0064] In sonme aspects, a fractional reuse
sed)@pen IByccdsiillitZastiARch | it Rkh@ck8gdnient (N C VY gnal is received
nei ghbori ng nodes (e.g., access points and/or access
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exanple, a first access point may transmt during HARQ
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different times. For example, a first access point may transmit during HARQ interlaces

1 and 2 while a second access point transmits during HARQ interlaces 3 and 4. As a
result, interference that may otherwise occur between the nodes may be reduced.

[0065] As represented by block 402 of FIG. 4, the network node 114 (e.g., an
HARQ control component 338 of the interference controller 320) determines how many
HARQ interlaces may be used by each access point (e.g., in a set of restricted access
points). For example, a defined number “N” of HARQ interlaces lower than the total
number “M” of HARQ interlaces allocated for the set may be determined based on
interference-related feedback from one or more access points and/or access terminals in

the system (e.g. as discussed above in conjunction with FIG. 2). Thus, at any given
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other types of traffic. In such a case, a smaller value of N may be used. In addition,
some types of traffic may have stricter throughput requirements (but less sensitivity to
interference) whereby a larger value for N may be used.

[0069] In some cases the network node 114 may define the value N based on
received interference-related information (e.g., as discussed at FIG. 2). For example,
the number of access points heard by given access terminal and the relative proximity of
the access points to the access terminal may be determined based on measurement

reports received from the access terminal. In this way, the network node 114 may

determine whether transmissions at a given cell (e.g., by a restricted access point or its
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point. As a specifit exanple, the network node 114 nm
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avnpic.fhered el ylowRbnlgmiaiscnssipiated ouforpgemAhatdbe notwork node
menti oned above, .the determ nation of interference on

B3y ﬁcqlﬂrgp@s d?scussed ilerem. The network node ?14 may then c{esf?gnate HARQ
interlaces 1 and 2 for use by the access point 104.

[0072] As mentioned above, the determination of interference on each HARQ
interlace may be based on signals received by the network node 114. For example, the
likelihood of interference between nodes may be determined based on one or more
measurement reports received from one or more access terminals as discussed herein.
In addition, for the downlink, access terminals in the system may generate channel
quality indication (“CQI”) or data rate control (“DRC”) information for cach HARQ
interlace (e.g., for each TTI in 3GPP) and forward this information to the network node

114. Also for the downlink, an access terminal may monitor the downlink and provide

interference-related information on a per-HARQ interlace (e.g., per-TTI) basis.
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as di scussed herein). In sone aspects, the
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node 114 nmay be dependent on whether the correspondi ng
sypichrokized. oeindyinokrohizafién may de aynevudofur zeanplSucding an
synchroni zation may be achi eved, for exanple, using an
adjjisipienteich 94 T hu-RP CFA(WIDRCRPCRhestatesDP @l edshigt @bysienl ghannel) or
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}nt[]eerlacv et%r atgli]veen%%éesg %01(1)1 S. \M}s way, in the event the uplink or downlink

traffic of different nodes is not synchronized, at least a portion of the designated HARQ
interlaces may not be subject to interference. As an example, if HARQ interlaces 1- 4
are assigned to a first access point and HARQ interlaces 5 - 8§ are assigned to a second
access point, these access points will not be subjected to interference from the other
access point on at least three of HARQ interlaces even if the timing of the access points
is not synchronized.

[0075] As represented by block 406, the network node 114 then sends the HARQ

interlace parameters it defined to one or more access points. For example, a network
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408, the access point 104 (e.g., a HARQ contro
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desighatadl the ARS rinierilasas todis. uskie b therasecsa e 4 0 dicrccesg goint 104
wi || have received the value N fromthe network node
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HAR&é'ntg{laces to be used by the access point 104 the
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Initirally, 'this determ nation iIs thus based on (e.g.,

EaREhINAd BEAhBY AUt ke Mabie chbes kit £RBR poa 884 hik§ REGESSadapt N
poi nt 104 may define or adapt N (e.g., based 0On

@.¢.1 eisbdomsridiia asidsedsababory). [ 0078] In sonme cases the
access point 104 may select the HARQ i nterl aces
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access point 104 nmay determ ne which HARQ interl aces
toousted withahe lovdstimtarfernse. Hsradihegsese goab o4 mafdetermine
exanpl e, the access point 104 may receive information
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termnal 110, In addjtion, the access point 104

WS RCESSP PRt 8% MAK recelve inflgrrnat?on (e.g., rneasgrernent reportsr;r%yQI, DRC)
from the access terminal 110. In addition, the access point 104 may monitor an uplink
and/or a downlink to determine the interference on such a link. For example, when the
access point 104 is idle, it may monitor uplink interference (load) from out-of-cell. In
this way, the access point 104 may sclect the HARQ interlaces that provide minimal
out-of-cell interference.

[0079] In some cases, the access point 104 may cooperate with one or more other
access points to determine the HARQ interlaces it will use. For example, the access

point 104 and the access point 106 may negotiate to use different (e.g., mutually

exclusive) HARQ interlaces.



and/or a downlink to determne the interference on
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may see from access points employing DTX/DRX.

[0083] As represented by block 412, the access point 104 may send a message to an
associated access terminal to inform the access terminal which HARQ interlaces are to
be used for the uplink or downlink. In some implementations, the access point 104 may
use E-AGCH (enhanced-absolute grant channel) or some other similar mechanism to
send the HARQ interlaces designations to its associated access terminals. For example,
the access point 104 may set Xags = 1 to specify which TTIs the access terminal is to
use. In addition, the access point 104 may send an indication of the timing offset (e.g.,

Tau-DPCH) determined at block 410 to the access terminal. In this way, the access
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deployment, traffic, interference, etc.). For example, as the number of restricted access
points in the system or the amount of traffic at the restricted access points increases the
number of HARQ interlaces allocated for these access points may be increased.

[0086] Referring now to FIGS. 5 and 6, operations relating to the use of a scheme
for varying transmit power (e.g., downlink transmit power) over time to mitigate
interference will be described in more detail. In some aspects this scheme involves
defining a transmit power profile such as the profile 602 shown in FIG. 6 that defines
different power levels over time. Such a profile may take various forms and be defined

in various ways. For example, in some cases a profile may comprise a set of values that



depl oynent, traffic, interference, etc.). For exanple,

as the nunber of restricted access points in the
wepesad4es t he anount of traffic at the restriRCBUS2008/077120

access points increases the nﬁnber of HARQ interl aces

all ocated for these access po hts may be increased.

[0086] Referring nowto FIGS. 5 and 6, operations

relating to the use of a schene for varying transmt

Réﬁ}%rth% ﬁal%n%lte]? RV} f‘omflffte&‘]%Fﬁ%L{s dR %}%%r )In g&% cglsieg'g p%o(}ile may be

er ence w

Qéhf%'d'b a!n%qﬁé’cf[ﬁ (@%p%csﬁ st?lla as ] e'IM&Jflé’ FsZa gtgfz'pg%ﬁlg may be

atran power ‘of i

{3&1&1&& Aﬁsﬁd%t mdf}t} B easmgmhfu%{ edte e@p@;r) 4 ﬁl\ﬁﬁhﬁlﬂwﬁﬁe (MIN) and

ime. Such a profile may take various forms an

dptdistee0d May BE UM dBYHe pfoflle.exanpl e, in sone cases a
profile may conprise a set of values thatdefine the

[008ME M tA penseiit pewerdirdfilemeat bqpicd tscantrol tramsmit pow@rie different
cases a profile may be defined by an equation (e.g., a
sy siairdakmplay efsomejcasdsrihs pasnaspeot prefilpioiset e camyrobtal
periodic. As shown in FIG 6, a nHX|nun1vaIueé§Négé, a
FRANTLPAWRS] e STV Npplamentationss prth@gshamel . cddfRIGEY ctc.) and
for the profile. [0087] A transmit power profil

dedigrietrhaanely My OPCTaIC & FPRSHUWEN T LRl qvebpRHeT a\ﬁ/acgr;gmg to the
e spS e T FeeiE ey et B jvrﬁr%gﬁn{gatﬁ%{xn@?r ARARGs RLe! HsSeen
e ST L M oRmR R BER G e tch%“ﬂ@%@%ﬁﬁ'% sl

RS | UL PR, G550, B R LR ARG ot

é@g,—lb ; { n
ggg?ﬁggﬁﬁihannelg%wgédbe S aggé@e?g%gghﬁggﬁggg %%dﬁor

EXunkRE SictBbaiihg RREQWoiht nRQBe BRREME HréfMIaNGH dimilar profile) but
pomer-based fractlonal reuse may be achi eved through

tiheo bissed oh diffdré@phndck op Ehseroflic 0ot exantpde, acfkatgek&ss point may
nei ghbori ng access points may use the sane profile (or
aasiniTt dcaordimgoi the profilt shdbonsio Hh@seé dvhdn adeddndraecdss pbias grgnsmits
of the profile. For exanple, a first access point may

using theisema peddtld sinfted by tl Be degrogsi. | Thushelham the fiFst @cegs point is
whil e a second access point transmts using the sane
PRRAMITELHRh TRK BN POWS0the Sg108E SCCCFHDINT HHE AC frARSTHIftgrat
access point is transmtting at maxi mum power the

BN BR¥€Ess point may be transmitting at minimum

ﬁl%%f " Asrepresented by block 502 of FIG. 5, the network node 114 (e.g., a profile
control component 342 of the interference controller 320) defines (e.g., specifies)
transmit power profile information to be used for wireless transmission (e.g., over a
downlink). This information may include, for example, parameters such as the transmit
power profile, initial minimum and maximum values, and an initial period value.

[0090] In some cases one or more of these parameters may be predefined or
randomly determined. Typically, however, these parameters are selected in an effort to
more effectively mitigate interference between nodes in the system. The determination
of this information may be based on various criteria such as, for example, one or more

measurement reports from one or more access terminals, one or more reports from one
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parameters. For example, a larger max/min ratio provides better isolation at the expense
of having longer periods of time where an access terminal is transmitting at a lower
power level.

[0093] A transmit power profile parameter may be defined based on the traffic (e.g.,
the traffic load, the types of traffic, the quality of service requirements of the traffic)
handled by the access points. For example, some types of traffic may be more sensitive
to interference than other types of traffic. In such a case, a parameter (e.g., the transmit

power profile or max/min) that provides higher isolation may be used (e.g., a discussed

above). In addition, some types of traffic may have stricter throughput requirements
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and maxi mum par aneters. For ex%nple, a larger max/ mn

rati o provi des better i solati én at the expense of

havi ng | onger periods of tine where an access term na

is transmtting at a | ower power |evel. [0093] A

ébﬁl??é%&e{nsﬁ . rt ?ﬂéﬁfeiréneceﬂ%ﬁé%ﬁg ?I ra oaggwg r};roﬁféqlé%%o?g’s more
fehnli ns Ll ﬁl(ﬁlelg&%&éf lcﬁ{e elsiihy bé’&seﬂ?ﬁgs 5%'5_5%H§s§d %oJeB‘ e

trafi han access exanp
F9%] t y Flﬁ Sob cIlsre@ﬁfe' etk Mdde @4 fha$ %@ﬁhé ih¥ Qrah?rmt ower profile
Interference than other types of traffic. In sucﬁ a
pa@aRcteds RBEBOREREIVE® irferferthtR-rtlagidSATotmPeelc.dOf foédback om one
max/ mn) that provides higher isolation nay be used
Oemgre, acacsd ipstssaritbrabosse Jermimulsiddhéd $yetem sodiEcusyqdedood in
traffic may have stricter throughput requirenents(but
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prowesr temainal and tag reldiva Peekiniy @f theacegss pamseld thbesseys, terminal
[0094] In sone cases the network node 114 may defin
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receive |nterfere rel ated.i nformation
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[0895) | ctifdome ¢raplemeniatibns thayelidd parfu@tier idal be defined based on a
nei ghboring cell and adjust the power profile
radcalfifehotw scnaamy alethiyrsghsytivifhet appelivwiok datade.gl MblB) &al G@Y/DRC
define the paraneters based on interference o '
ﬁhemrgﬁ#tlfm@ g.cbedeley fiomothe tims YNRns mecaswee ssthp dinmtis is effective
,. as discussed at FIG g% [ 0095] In sone

atrﬁoqr%fﬁé sehedplsh £0rtthfeaq§é$s| n%ntb Arespapleniipelhearg @ﬁm@a a large
based n atr betmee del ay s S|t|V|tg

Bqn}t tV odR trg caaleé)e&o nw étﬁﬁowgo the periodicity of VolP
fllter /de ay (e. t he del a r the time SINR i
Pr?acgg'ﬁr ‘F’Be far% 1(‘”1‘?809 {n {hg ré&i‘gleé% 15&\73% m3 may 65 appropriatc. In
some implementations the period parameter may be defined based on the number of
access terminals being serviced.
[0096] As represented by block 504, in some cases the network node 114 may
specify specific phase offset values to be used by specific access points. For example,
the network node 114 may determine the amount of interference that may be seen by a
given access point when it uses different values of the phase offset (e.g., based on CQI

reports received for each TTI). The phase offset associated with the lowest interference

at that access point may then be assigned to that access point.



at a traffic scheduler for the access point). For
exanple, if cells are carrying a | arge anount of VolP
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periodicity of VolP packets. |In sonme cases, a period
in the range of 50 - 100 ns nﬁ§ be appropriate. In
sone inplenentations the period paraneter may be
defi ned based on the nunber of access term nals being
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to that access point.[0097] The network node 114 al so
migrfatesicgnlated ipfoaseatiof thatgthe vatwods ndder 1 Idenghimgpirags discussed
nodes in a manner that mtigates interference between
heteinp dde etk aodp b4 mpy: thepalepiprate difterend (oer k8haemeepipt of
may deternjne that downlink transm ssion by the access
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set val ues € acces
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: the network node 114 then sends the power
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re, the network node 114 may send a node-specific

casiof barhpeitnt 34eefthe ate€Ssndeiontroltdr 3LDpdaeiminEskh aaigsmit power
114 may send a common designation to all of the access
poifitd garametarssewvilblisedor ésenlpdd cohsnudiQRd8] IMthe event the network
rgg:esented by bl ocks 508 and 510, the access point
1ok (1d.dgsignate plddf the twsmit poweoprotiteparargatdrsdé be lneed by the
interference controller 322) determnes the transmt
proREs Poptof0r e gagoampeiat K04 maypimiplygse these pgseterak In some cases,
génnunicaiign. In the event the network node 114

Segrtapeidt 194 may rangemy s PAHRET (pRofliq Rhasc offsct).
ﬁﬁrl %ﬁe t GFau toP thg%aya%lee ergJ ¥ve}‘ehneot designated by the network node 114 or
selected randomly, the access point 104 may determine which parameters to use based
on appropriate criteria. In a typical case, the access point may implement a tracking
algorithm to dynamically determine a phase offset value to use in conjunction with the
transmit power profile, minimum, maximum, and period parameters the access point
104 received from the network node 114.
[00101] In some cases the access point 104 may select the phase offset value that is
associated with the lowest interference. Here, the access point 104 may determine

which phase offset value to use in a similar manner as discussed above. For example, at

block 508 the access point 104 may receive information (e.g., measurement reports,



access point 104, the access point 104 may sinply use
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access point 104 "and 1t he access poi nt
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of fset values. In such a case, the operatlons of bl ock
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bl ock 512, the access point transmts on the downlink
bas e Fdr kearapley tho informatsm desqded mbpvarhay e callgsed onkee
transmt power may vary over tine in a manner that may
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The transmt power profile paraneters maxi mum
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syslteln? C1]:"01r exgrnp?e if interference increases at a given node (e.g., as determined by
CQI reports), the maximum power parameter may be reduced. In a simplified case,
maximum_1 is set equal to minimum_i for each access point_i. The network node 114
may then attempt to set these values to provide the same (or substantially the same)
average CQI in each cell which may be achieved using the Ec_i,j/lo measurement of
cach access terminal _j from each access point_i.

[00105] Referring now to FIGS. 7 and 8, operations relating to the use of a scheme
for varying receive attenuation (e.g., uplink attenuation) over time to mitigate
interference will be described in more detail. In some aspects this scheme involves

defining a receive attenuation profile such as the profile 802 shown in FIG. 8 that



repeated basis and the paraneters adjusted accordingly
(e.g., with hysteresis and/or slow filtering if
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termnals in the system may bg controlled in a manner
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minimum and maximum values, and an initial period value.

[00108] In some cases one or more of these parameters may be predefined or
randomly determined. Typically, however, these parameters are selected in an effort to
more effectively mitigate interference between nodes in the system. The determination
of this information may be based on various criteria such as, for example, one or more
measurement reports from one or more access terminals, one or more reports from one
or more access points regarding the CQI reported by one or more associated access
terminals, the number of active access terminals, and the average uplink traffic at each

access point (e.g., in each cell).
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[00111] A receive attenuation profile parameter may be defined based on the traffic
(e.g., the traffic load, the types of traffic, the quality of service requirements of the
traffic) handled by the access points. For example, some types of traffic may be more
sensitive to interference than other types of traffic. In such a case, a parameter (e.g., the
receive attenuation profile or max/min) that provides higher isolation may be used (e.g.,

a discussed above). In addition, some types of traffic may have stricter throughput

requirements (but less sensitivity to interference) whereby a receive attenuation profile



attenuation level for a longer period of tinme. [00110]
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the access points to the access term nal
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the access ternminal. In this way, the network node 114
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by specific access points. For example, the network node 114 may determine the
amount of interference that may be seen by a given access point when it uses different
values of the phase offset. The phase offset associated with the lowest interference at
that access point may then be assigned to that access point.

[00115] The network node 114 also may designate phase offset values for
neighboring nodes in a manner that mitigates interference between the nodes. As a
specific example, the network node 114 may determine that uplink transmission by the
access terminal 112 may interfere with reception at the access point 104. This may be

determined, for example, based on the uplink interference-related information that the

network node 114 may acquire as discussed herein. The network node 114 may then



tradeoff between any delay sensitivity of application
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di scussed above. [00114] As r Bresented by bl ock 704,

in sone cases the network nodé”114 may specify

speci fic phase offset values and/or other paraneters

di scussed above to be used by specific access points.
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aeeessrnoinied, for exanpl e, based on the uplink
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[00119] In some cases the access point 104 may select the phase offset value that is
associated with the lowest interference. Here, the access point 104 may determine
which phase offset value to use in a similar manner as discussed above. For example, at
block 708 the access point 104 may receive information (e.g., measurement reports)
from the access terminal 110 and/or the access point 104 may monitor a link to
determine the interference on the link. As an example of the latter case, when the
access point 104 is idle, it may monitor interference (load) from out-of-cell on the
uplink. In this way, the access point 104 may select the phase offset value that provides

minimal out-of-cell interference at block 710.
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fdﬂ(i%] Referring now to FIGS. 9 and 10, operations relating to the use of a
fractional reuse scheme employing selective transmission (e.g., puncturing) on an uplink
or a downlink will be described in more detail. As mentioned above, a system may
transmit during one or more defined timeslots which, in various implementations, may
relate to or be referred to as a frame, a subframe, a slot, a transmission time interval
(“TTI”), an HARQ interlace, and so on.

[00124] In some aspects, a fractional reuse scheme may involve configuring
neighboring nodes (e.g., access points and/or access terminals) to refrain from
transmitting during a portion of one or more transmit timeslots. For example, a first

access point may transmit during a first portion (e.g., a part or the entirety of a



filtering if desired). In this way, receive
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[00127] In some aspects the parameters of the timeslot portions are defined to
mitigate interference in a system. To this end, the timeslot portions may be defined
based on how nodes are deployed in the system (e.g., the total number of access points,
the density of access points within a given area, the relative proximity of the access
points, and so on). Here, if there are a large number of nodes deployed in a given area,
more timeslot portions (e.g., and possibly smaller portions) may be defined and/or more
separation may be provided between the timeslot portions. In this way, neighboring
nodes may be less likely to use the same timeslot portion (or interference with a

neighboring timeslot portion) and any potentially interfering nodes may thereby be



tinmeslots is/are to be divided into portions so that
di fferent nodes nay selectively refrain from
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[00131] As represented by block 904, in some cases the network node 114 may
specify specific timeslot portions to be used by specific nodes. In some cases the
timeslot portions may be assigned in a random manner. Typically, however, the
timeslot portions may be selected in an effort to mitigate interference between nodes in
the system. In some aspects, a determination of which timeslot portion a given node
should use may be similar to the operations of block 902 described above. For example,
the network node 114 may determine the amount of interference that is associated with

the timeslot portions.
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[00 1&4] The networL n%ge 114 also rn)ally designate timeslot portions for neighboring

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

[00135]  As represented by block 906, the network node 114 may determine a timing
offset of one or more access points in order to synchronize the timeslot timing of the

access points. Such synchronization may be achieved, for example, using an adjustment
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selected randomly, the access point 104 may determine which timeslot portion to use
based on appropriate criteria. In some aspects, the access point 104 may select the
timeslot portion associated with the lowest interference. Here, the access point 104 may
determine which timeslot portion to use in a similar manner as discussed above at block
904 (e.g., by using different portions over different periods of time and monitoring CQI
or some other parameter during each period of time).

[00140] In some cases, the access point 104 may cooperate with one or more other
access points to determine which timeslot portion to use. For example, the access point
104 and the access point 106 may negotiate to use different (e.g., mutually exclusive)

timeslot portions.
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[00144] If the timeslot portions were not designated by the network node 114 or
selected randomly, the access terminal 110 may determine which timeslot portion to use
based on appropriate criteria. In some aspects, the access terminal 110 may select the
timeslot portion associated with the lowest interference (e.g., lowest transmit power).
Here, the access terminal 110 may determine which timeslot portion to use in a similar
manner as discussed above at block 904 or this may occur automatically due to the
power control operations of the access point 104.

[00145] In some cases, the access point 104 may monitor uplink interference during a
timeslot portion test (¢.g., a test to determine which timeslot portion has the lowest

interference). In such cases, the access point 104 may instruct the access terminal 110
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portions. In sonme cases, the access termnal 110 may
aa@eshgdints sed@aimindrivaithtupiieis tioteslpopdrtion td wscuFer cxijlld4he

If the tineslot portions were not designated by the
acewqramtnddend tht apces poat t1 60 nragmdgotiapg totuse dédtwes<e.g., mutually
term nal 110 may determ ne which tinmeslot portion to
errdusihes digneslet ppitpaprinsueh g eiscethic accashpeisht)ampetaryard this
the access termnal 110 may select the tineslot
poomasian s dcerseteriinih 1{be | owest interference (e.g.,
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cases, cCess po _ may nmonitor up
b rgiihﬁ[e?%eﬁj o hbi%ﬁb&iﬁr%' 1R [cBInRALLS 0 h8Sks ffhsthissidhs. In this
test to determ ne which tineslot portion has the

Lvayané adRbLeFRMENCI®) may HetStatiRe GAS ESitindah§ tRCERSSotHIr N timing
104 may instruct the access termnal 110to use certain

bf thie akighb@idd s, Autciagivalygihe adcphasainaf 11@ay receive timing
interference test. Alternatively, the access term na

Aff&et iefgrrbaion frdme tleceesss ppoit 104 (O, e DPCHpshotter). In either
portions are being used for a given phase of the test.
fB30.1the redess sompak Bidlaway thiee saabeegzqibi timeslogtiping portion of its
cooperate with one or nore other access points to

dRlinkr taithad tigel ch uplink timeslot portion to use. For

exanpl e, the access point 104 and the access point 106
[‘P&}gﬁegﬁ% BPES e BeDaFK | e ite {6y teriigal 4 iy send a message
to the access point 104 to inform the access point 104 which timeslot portions are to be
used for the uplink. In this way, the access terminal 110 may schedule uplink data
transmissions on the best available timeslot portions (block 1008).

[00149] The above operations may be performed on a repeated based in an attempt to
continually provide the best timeslot portions for the nodes in the system. In some
cases, a decision may be made to not transmit during certain pilot bit times to provide
more accurate SNR estimate (e.g., for EV-DO). In some cases, a decision may be made

to not transmit during certain overhead channels to provide better isolation (e.g., for

HSPA). In addition, provisions may be made at access terminals to account for the



exclusive) tinmeslot portions. In such a case, the

access point 104 may forward this information to the
W@ewes3v4ser m nal 110. [00147] As represented bRCHUSKS/077120

1004, the access termnal 110 _pay determine a timng

of fset to use for uplink or dédnl i nk communi cat i on.

For exanple, the access term nal 110 may conti nuously

nonitor a link over a period of time to determ ne
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Lpjenal 110 may determne (e.g., estimate) the
tinmeslot portion tining of the nei ghboring node.
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imng offset information fromthe access point 104
frectfbnal RudcehERCEpRyaIBRIpeEal madk bt Aelipltkss.a ddMlink will be
access termnal 110 may then synchronize the tinesl ot
ti¢sotibgl jpandredotadf In s@meipdpieots, duoh b Relienid ey infvORE48hfi@sing
represented by bl ock 1006, the access term nal 110 nmay
s@pbaingewdee. g act¢ve pantessl/gacerss kddirntats) tofssrdiffedent spectral
access point 104 which tineslot portions are to be
ks Wion tranemifpng.nlderel mstend of waljzing Hbokibe avalablerfigaygncy
110 may schedul e uplink data transm ssions on the best

SRESITHAT EORStANE BPWET pRANtNogR 3y Ritiiek 2 sorsgl mpghotpsuqatery gon-
ab?ve 0 erationgdnaﬁ bﬁﬁgerfo neg.on a regeated based .
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to provide better 1solation (e.g., for PA) . I'n

8 dlioRRted We@ﬂérﬁk @P@ctﬁw. DE avedlet, alterdGeRRIh4teRdY RtBéSvise occur
to account for thel ower signal neasurenents they may

B&&cti tinadeeasy potdduscdenpl oyi ng the above schene.

[00150] Referring nowto FIGS. 11 and 12, operations
[0B1&1] ndntomt hepcasea détemnihatant dsaoathethets eodecWwdhwse a given
enpl oyi ng spectral masks on an uplink or a downli nk
welctralbeagtesm inpelare datermmengdetvaimuch interéaemccas pasotvéhen different
such a schene may involve configuring neighborin )
megeal mesky are ysed eEer gyamirtos 2 Aady By slecelogise a ﬁm%@?@}lﬂ% hat is

use different spectral : . .
associated with lower f%ter erence. Here, it should be appreciated that a given spectral

mask may be defined to include spectral components that are not contiguous in
frequency or may be defined as a single contiguous range of frequencies. Also, a
spectral mask may comprise a positive mask (e.g., defining frequency components to be
used) or a negative mask (e.g., defining frequency components not to be used).

[00152] Referring initially to FIG. 11, as represented by block 1102, the network
node 114 (e.g., a spectral mask control component 350 of the interference controller
320) may receive information that is indicative of the interference associated with
different spectral components of a frequency spectrum allocated for uplink or downlink

transmission.



masks when transmtting. Here, instead of utilizing

all of the available frequency spectrum at constant
w@omen3d4ench node nay utilize a spectral mask POI/URWA8/€77120

a non uni f orm power spectralnggnsity. For exanple, a

first access point may transntt using a spectral mask

associated with a first set of spectral conponents

(e.g., a first subset of an allocated frequency
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ocated frequency spectru
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nodes may be reduced. [00151] In sonme aspects, a

fieineicot R abi@&masbd GsedhetiRtermiae RO td whRE tite @Idé€ M the system
spectral mask nmay invol ve determ ning how rmuch

may etédere ndth ok anethor whema divieh spentil spdcisuatd. masks are
used. For exanple, a node may el ect to use a spectra

4 R4t hahks icpreaggatbyabledk W @4 i somer casert e hetvwemk soddHeldemay

it should be appreciated that a given spectral mask

preegifh epaseid spsetralandske foipeussd by spesificensen bnosna ¢aags the spectral
not contjguous in frequency or may be defined as a

SR RO IgIsUE ¢ BRGIM dpanpele gl ¥ showgvep thespectral masks

spectr al sk conprise.a.positive nas e.q., :
H’gﬁ ﬁis%act??@q@e"%t @[j’rﬁ% ﬁgﬁﬁf%ye?%n%tégaﬁ&%é@“cﬁgetween nodes in
p@ganive mask (e.g., defining frequency conponents not

5 B%eﬂ%ed). [00152] Referring initially to FIG 11,
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Is Indicative of the interference associated wt
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al l ocated for uplink or downlink transm ssion.[00153]

1o 0ihe ahbdatisspeétrinh k., htG3eamBy nabiehaf ubaameal sk dower
interference-rel ated feedback fromone or nore access
geictrtisicasid/ for hald c€8® spertmimad dssigmfitdnglysyditcedpoeegspeeatsal

di scussed above). For exanple, access term na

fenty fentbaotheeldf ofstha peiiconm) e puerfereiqesismtabwith dwasse of that
may be used to determ ne the extent to which the nodes
pnectrplenaykgpsnthamie defewnined .8 basedar Co sensts cptegiedover a

gi ven spectral mask i.s used. [00154] represent ed by
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(c.g., that is restricted to substantially the second half of the allocated spectrum).
Interference associated with the use of the second spectral mask may then be determined
(e.g., based on CQI reports collected over a period of time). The network node 114 may
then assign the spectral mask associated with lowest interference to the access point.
[00156] For an uplink, an access terminal may first be configured to use a first
spectral mask when transmitting. Interference associated with the use of that spectral
mask may then be determined (e.g., based on uplink interference measured by an
associated access terminal). The access terminal may then be configured to use a

second spectral mask and interference associated with the use of the second spectral



specify specific spectral masks to be used by specific
nodes. In sone cases the spectral masks may be
W@e®pgsmEds i n a random manner. Typically, howevRCT/US1968/077120
spectral masks may be selecteg in an effort to nore
effectively mtigate interfer Ace between nodes in the
system [00155] For exanple, for a downlink, an access
point may first be configured to use a first spectra
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density for half of the spectrumand significantly
h@dby 628l nPaneT thapeigiphdb indaRsédat bedveehhiee ddaer Abalshedific example,
the spectrum). Interference associated with the use of
theaketvegrk abdal 14/mak demyminb et dewdkiletransnedhidrebygthe aba&sepoint
on CQ reports collected over a period of tinme). The
Hocwsy ingaifert withyretdpeinn bearcaetisgemedaltassasseccawle therad cess point
spectral mask (e.g., that is restricted to
é&b sthipmagbeyletenained cion axananle, beped erethgidpyakinketterference-related
spectrum. Interference associated with the use of the
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s%pg%gted it.h lﬁBESt interference to the access
5iHES P%ﬁ?@ aﬁg n uplink, an access term nal may

[d(ﬁ%] beéﬁcrﬁg{eis%{(g@f bi8cs Foe e I{e%&/?%%%\%% d #1 %}ﬁg%ggdg@{ spectral

ransm t erence associ a
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on uplink interference neasur an associ ate

FeeSHdb8pdiAdinkssa B @R a&sé F5ifl fiathe A@WoHNESHDE 4 may send a
configured to use a second spectral mask and

tath@bh eicssige t@sls ofihataectswpbintstine sesef adtest heingsecond

spectral mask is determ ned. The network node 114 may
{d0dA9]as HaarrinpeospediGal 2, thas Kloesksotd@atabeswipetationswhat may be
interference to the access termnal. [00157] The '
pefavorel byad @cdebd peilns endnanyassesiteh atogsssipringlafor nplgkksandatownlink
nei ghbori ng nodes in a manner that mtigates

prAraidnsr dviderpenipddry tleek Hddetc apeesypeipb b4 (e  excaepira mask
the network node 114 may determ ne that domnling

EQTATRS APBBPSH ol %@é@%ﬂ%ﬁﬁ@%é2%@%%3?@% § gpectral mask
4L BEERH SR Pl BRE AR ke ARRPELARDANE: 114
designated the spectral mask to be used, the access point 104 may simply use the
designated spectral mask. In some cases, the access point 104 may randomly select
which spectral mask to use.

[00160] If the spectral mask was not designated by the network node 114 or selected
randomly, the access point 104 may determine which spectral mask to use based on
appropriate criteria. In some aspects, the access point 104 may select the spectral mask
associated with the lowest interference. For example, the access point 104 may

determine which spectral mask to use in a similar manner as discussed above at blocks

1102 and 1104 (e.g., through the use of different spectral masks over different periods



104. This may be determ ned, for exanple, based on the

downlink interference-related information that the
Woeionosd4hode 114 may acquire as di scussed herBCHUS2008/077120

mtigate such potential interf rence t he network node

114 may assign different spect4 masks to the access

poi nts 104 and 106. [00158] As represent ed by bl ock

1106, the network node 114 then sends the spectral

gp&rﬁ? (tfui nfoﬂé?xtétflg {iﬁg of ? ntly &E&p B%gf%ﬁeﬁé ?elgtg& ggfémeter during each

ﬁ f| C nessage to each access p0| nt or the

etvvork n de 114 may send a common nessage to all of
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eferring nowto FIG 12, this flowhart describ
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and an associ ated access termnal for uplink and

tiodmnid thi acqees pdintol (. mAsndgepntese nsedi floyenbleog kmil@8Ry ctdiesive)

access point 104 (e.g., a spectral mask control

seapamessks.352 of the interference controller 322)

determ nes the spectral mask that will be used for the

9Pk ks neh@smwhw blleck 1204, Hee avgenointh d 0% sangds eknasents to the

114 desi gnat ed the spectral mask to be used, the

g{?@@%tgmbl@ﬁln]t Otoanfaey tlﬁ aepPsy tgraunal 4o d‘é%‘?hgﬁﬁ’ﬁﬁté% mask is o be used
t I t 104
R dar @e&wre?%l?/?ﬁrﬁg dpnalinny R en b Egc'eFm@oﬁqu%ay

was n t desi ated
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Wg‘&% 080 1Y ol %Fﬁk "ﬂ?é b B gsehl%ﬁ?@%c%ﬂm@. Hore,

appropriate cri n“sone” aspec
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the |l owest Interference. or exanple, the access pol nt

o o derb & ITHIESs pabtr 4l in SR S@stpéahumﬂferé 'Ps 16SIBadiflg &om a
simlar manner as di scussed above at bl ocks 1102 and

AdiQKbdriag@ell). tIaraddgion] e ouweasds, th fcfjedlient mapoee hdapltive and take
masks over different periodsof tine and nonitoring CQ

orto saoentahd grecifitt speéter] anck emplgteédt that@nebigtingdhuderigg., the
each period of tine). [00161] In sone cases, the
awcegwigdonthe Hownhaly). cooperate with one or nore ot her
access points to determ ne which spectral mask to use.

W 63 a nidicaboyhepesgtions naydicrerfoprechpma fapsatad bessd ipan pttempt to
106. negotiate to use diff nmut ual |
eyl X/gl’)glde the best spectral masks ?or tﬂe nocFes in the system. y
[00164] Referring now to FIGS. 13 and 14, operations relating to the use of a
fractional reuse scheme employing spreading codes (e.g., Walsh codes or OVSF codes)
are described. In some aspects, such a scheme may involve configuring neighboring
nodes (e.g., access points) to use different spreading codes when transmitting. Here,
instead of utilizing all of the codes in an allocated set of spreading codes, each node
may utilize a subset of the spreading codes. For example, a first access point may
transmit using a first set of spreading codes while a second access point transmits using

a second set of spreading codes. As a result, interference that may otherwise occur

between the nodes may be reduced.



spectral masks. [00162] As represented by bl ock 1204,
the access point 104 sends a nessage to the access

W@ 2009708%t3 110 to i nformthe access term nal 11PCTAB2908/077120
spectral mask is to be used fgr the uplink (or,
optionally, the downlink). In"this way, the access
point 104 may transmt on the downlink using the best
avai |l abl e spectrun1and/or the access termnal 110 may
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cell).”In addition, in cone cases, the equalizer may
moa@ﬂt@@wlmﬂoa@ﬂmt@&eeﬂcet o0 account the specific
spectral mask enployed at the transmtting node (e.g.,
foa 66ic c FSerpiap miitihldy totH 6. ddyvuslreprkyentdd03 B3¢k ML, thb @ervork
operations nmay be perfornmed on a repeated based in an
aedeehipt(cizo acprerilmgabily cqrtol caepertvet biekof thpaterfatnaraskoller
for the nodes in the system [00164] Referring now to
Bl @ayizeeimdinfarmagign it asonélcﬁte\reaafnth@m%fqrwe gswcgtedgvith
fractional reuse schenme enploying spreading codes
didfcgent spgpding eesise sulsetsofapeieirpcprdmgsodessiioryed forudﬁwnhnk
sone .aspects, such a schene may invol ve configuring
@?@Hﬁ%ﬁ}ng nodes (e.g., access p0|nts) to use
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codes whil e a second access point transmts using a

H56MEesS Bbd&f mePrearidng dsedeite thSexfenk ®&SWhich the nodes in the system
interference that may otherw se occur between the

magéserfary wWith srednotdr Aol 6 oiveh Bpisadig asqeis ised. a

determ nation as to whether a node wll use a given
Hode8idi s epotsemad/by blwok V204 &t &mnd cusegthb avtwouk hode 114 may
interference is seen when di fferent spreadi ng codes
sproeify spatificpreagicenguides tosbanydé byrayyeceficrades.olnsmecacases the
spreadi ng code that is associated with | ower

pmeatingeasise alayroe@ise@}edmeﬂémeﬁgmmqri 5!5’1’593]1150 hppgyer; the

as represented bl ock 1302, the net
spread?r?g codes may be selecteg in an cffort to more ef%No t

ively mitigate interference
between nodes in the system.

[00169] For example, an access point may first be configured to use a first set of
spreading codes when transmitting on a downlink. Interference associated with the use
of that set of spreading codes may then be determined (e.g., based on CQI reports
collected over a period of time). The access point may then be configured to use a
second set of spreading codes and interference associated with the use of the second set
of spreading codes is determined. The network node 114 may then assign the spreading
code associated with lowest interference to the access point.

[00170] The network node 114 also may designate spreading codes for neighboring

nodes in a manner that mitigates interference between the nodes. As a specific example,



node 114 (e.g., a spreading code control conponent 354
of the interference controller 320) may receive

WO pdoonsesd on that is indicative of the interfeP@nts2008/077120
associated with different sprgzding codes subsets of a
set of spreading codes allocaf'ed for downlink
transm ssion. [00167] The operations of block 1302 may
therefore be based on interference-rel ated feedback
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one anot hér when a given spreading code is used
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the network node 114 may specify specific spreading
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spreadi ng codes may be assigned in a random manner.

Mytpe eadebypointsvi@dend 18he spreadi ng codes may be

selected in an effort to nore effectively mtigate
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exaqgé an_access point may first be confg%§red to
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assi gn the spreadi ig code associ ated with | owest

HakebélBhenese & hREiREGRSE Bsteitding EAH2E Tk afE%t BEhPRLN by a
node 114 al so may desi gnate spreadlng codes for

petgbiesd pantmdes thospacadiipn@ided that argbtingak&bby some other access
Interference between the nodes. As a specific

poxiatpl e, t he network node 114 nay determ ne that

downl i nk transm ssion by the access point 104 may '
(09123 erReferring nowde pi oM, as represanteé b3 blaskntidAal the access point 104
associated with the access point 106. This nmay be

thelt- e $HTPRSHNE gasie centaphsormPopeY 846 o therHtesignrs @ﬂ@troller 322)
iInterference-related informti.gn that HL‘?l
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the network node 114 designated the set to be used, the access point 104 may simply
use the designated set. In some cases, the access point 104 may randomly select which
set of spreading codes to use.

[00174] If the set of spreading codes was not designated by the network node 114 or
selected randomly, the access point 104 may determine which set to use based on
appropriate criteria. In some aspects, the access point 104 may select the set of
spreading codes associated with the lowest interference. For example, the access point

104 may determine which set to use in a similar manner as discussed above at blocks

1302 and 1304 (e.g., through the use of different spreading codes over different periods



such potential interference, the network node 114 may

assign different spreading codes to the access points
waomasd4306. [00171] As represented by bl ock BGDES20081€77120

network node 114 then sends tg; spreadi ng codes it

identified to the appropriate™access point(s). Here,

the network node 114 may send a node-specific nessage

to each access point or the network node 114 may send
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a sinmlar manner as di scussed above at bl ocks 1302 and
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access points to determ ne which set of spreading
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[00178] As represented by block 1408, the access point 104 sends a message to the

access terminal 110 to inform the access terminal 110 which spreading code is to be
used for the downlink. In addition, the access point 104 may send information to the
access terminal 110 that identifies the spreading codes that are not being used by the
access point 104 and/or that identifies the spreading codes that are being used by some
other access point (e.g., a neighboring access point).

[00179] As represented by block 1410, the access point 104 transmits on the
downlink using the selected set of spreading codes. In addition, as represented by block
1412, the access terminal 110 uses the spreading code information sent by the access

point 104 to decode the information it receives via the downlink.



poi nt 104 and the access point 106 nay negotiate to
use different (e.g., mutually exclusive) set of

WG progashidmyy codes. [00176] As represented by blRCRUS20081077120
the access point 104 may opthgnally synchroni ze its
timng the timng of one or fe other access poi nt s.
For exanple, by achieving chip alignnent with
nei ghboring cells (e.g., associated with other
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signas tdeyived tont dvethet hede @ar.abs acreskaiiftel 09) thaywaretdmgoded using
backhaul ). [00178] As reﬁresented by bl ock 1408, the
theseatherporoudinpaadese fderc dhpeygingerceavediafornetien is 0perated on

termnal 110 tg informthe access term nal 110 which
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downl i nk using the sel'ected set of spreading codes
BEAiHid R cvaSwhePIe 268 Hoiy 1 0 ffikihd 4dodss ttARINACLI®SSe not time
term nal 110 uses the spreadi ng code information sent
bychivaizzgcess point 104 to decode the information it
receives via the downlink.[00180] In sone

[09p B Ejne rilatabonsopdrdtena cegds peefomerhdn 4 tdpeatay bised in an attempt to
configured to utilize the information regarding the
sprtimaalinprovidde brst spreasiinghgodeh eordeceaiss poihatsyston. t o

nore efficiently decode the received information. For
0483l e Redersingmaw tp Fde8skoindzlde operaigons rélamyg fosthpgse of a power

|nterference cancel | .ati.on, ca%abllltles) ﬂse t hese
eReol-red Eﬁe seh kg for mitigating interference will be descrlbe In particular, these

operations relate to controlling the transmit power of an access terminal to mitigate any

interference the access terminal may cause on the uplink at a non-associated access
point (e.g., that is operating on the same carrier frequency of an adjacent carrier
frequency).

[00183] As represented by block 1502, a node (e.g., the network node 114 or the
access point 104) receives power control-related signals that may be used to determine
how to control the uplink transmit power of the access terminal 110. In various
scenarios, the signals may be received from the network node 114, the access point 104,

another access point (e.g., access point 106), or an associated access terminal (e.g.,
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106) that were encoded using these other spreading
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the access termnal 110. In vari ous scenarios, the
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[00187] As represented by block 1504, a transmit power indication for the access
terminal 110 is defined based on the above parameters. This indication may relate to,
for example, a maximum allowed power value, an instantaneous power value, or a
traffic-to-pilot (T2P) indication.

[00188] In some aspects, a maximum transmit power value for the access terminal
110 is defined by estimating the interference the access terminal 110 may induce at the
access point 106. This interference may be estimated, for example, based on path loss
information derived from the measurement reports received from the access terminal
110. For example, the access terminal 110 may determine the path loss to the access

point 106 in the path loss to the access point 104. Based on this information, the access
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of the signals the access point 104 receives fromthe
BRGSO B i mat b defied 4t adunction .Oﬁfhef@av S{hNBs The

gvaelgle orm 1802 hfeF IG. 16 illustrates one example of a function that relates downlink

SINR to uplink T2P. In this case, the uplink T2P application may be decreased as the
downlink SINR decreases. In this way, uplink interference from access terminals in link
unbalanced may be limited. As shown in example of FIG. 16, a minimum T2P value
1604 may be defined for the access terminal such that a certain amount of minimum
weight is guaranteed. In addition, a maximum T2P value 1606 may be defined. In
some aspects, the uplink T2P allocated to each access terminal may be limited by the
minimum of the access terminal’s power headroom or a function based on downlink

SINR (e.g., as shown in FIG. 16). In some implementations (e.g., 3GPP), the above
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[00189] In some aspects, an i Ztantaneous power val ue
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cases, a power control operation may be based on
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I's guaranteed. In additi a max m T2P v
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all ocated to each access termnal may be limted by
hdvessnemmhinbln bf tht ABscAcE B RET reshbo] dSlirnWewdves ali ot sr

a function based on downlink SINR (e.g., as shown in
fel@inallsGh neighbsmugecdllyplagrgeningd & powel mcgto, ovatdeR)e, tht eerference
abovefunctionality may be provided by the uplink
omamglaspthan Eucasmplsoihnse adeess ttragnals pes satumntO@itheir maximum
feedback froman access termnal. [00192] Referring
RfEtkrransmet pgwer 62.2.a33 ABPY a8& 4 édefb*ﬁ/‘, Blap cRuse 5emifiGapt interference

SOone . .. .
at macro access points. To prevent such a race condition, the transmit power of the

access terminal may be reduced as a result of an increase in the RoT threshold. In some
cases, such a race condition may be avoided through the use of a maximum uplink T2P
control scheme (¢.g., as described above in conjunction with FIG. 16).

[00194] As represented by block 1508, an indication of a transmit power value (e.g.,
maximum power, an instantaneous power, or T2P) as calculated using one or more of
the techniques described above may be sent to the access terminal 110 to control the
transmit power of the access terminal 110. Such a message may be sent directly or
indirectly. As an example of the former case, explicit signaling may be used to inform
the access terminal 110 of the new maximum power value. As an example of the latter

case, the access point 104 may adjust T2P or may forward a load indication from the
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may be sent to the access termnal 110 to control the
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ge%lmna[n to Gf‘ncrea e %II‘ urB'IIfITﬂ( RN&hit power as a result of the increase in the

attenuation factor (e.g., to overcome the noise figure or the uplink attenuation placed on
the access point 104).

[00197] In some aspects, the access point 104 may distinguish the signals received
from non-associated access terminals from the signals received from associated access
terminals. In this way, the access terminal 104 may make an appropriate adjustment to
the transmit power of its associated access terminals. For example, different adjustments
may be made in response to signals from associated versus non-associated access

terminals (e.g., depending on whether there is only one associated access terminal).
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interfe cancel |l ati o erfor
overa rela{lverly ?arge arca may be referre to as macro node. R oae that provides

coverage over a relatively small area (e.g., a residence) may be referred to as a femto
node. A node that provides coverage over an area that is smaller than a macro area and
larger than a femto area may be referred to as a pico node (e.g., providing coverage
within a commercial building).

[00200] A cell associated with a macro node, a femto node, or a pico node may be
referred to as a macro cell, a femto cell, or a pico cell, respectively. In some
implementations, each cell may be further associated with (e.g., divided into) one or

more sectors.
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fento node. node that provides coverage over an area
biadr m&esmaésk 86ddsN&04 8n AEEFWard nﬁla( gt had/ges rdvBad lifk (“RL) at a
fento area may be referred to as a pico node (e.g.,

piver hidinit@t, dep@idageupuintvitigthed tigorsressetradindlUBDE isy@}ive and whether
[00200] A cell associated with a macro node, a fento
nacha, softrhaad¢ff,dor exadeleralhdeirele$seronenuticataa sastomcli800 may

cell, a fenmto cell, or a pico cell, respectively. In
ponsleisapliesnast aldrgngsogeapbic rwgioh. ey cenyfleymudeer cells 1802A-
associated with %ﬁx% divided into) one or nore
$eiComay pooZO W & pnechlsheadat i ons, ot her

nol Q be used to referenc macr o
0023};] %y lm}/ustrates an exemplary cornmun?ca?ion system 1900 where one or

more femto nodes are deployed within a network environment. Specifically, the system
1900 includes multiple femto nodes 1910 (e.g., femto nodes 1910A and 1910B)
installed in a relatively small scale network environment (e.g., in one or more user
residences 1930). Each femto node 1910 may be coupled to a wide area network 1940
(e.g., the Internet) and a mobile operator core network 1950 via a DSL router, a cable
modem, a wireless link, or other connectivity means (not shown). As will be discussed
below, each femto node 1910 may be configured to serve associated access terminals
1920 (e.g., access terminal 1920A) and, optionally, alien access terminals 1920 (e.g.,
access terminal 1920B). In other words, access to femto nodes 1910 may be restricted

whereby a given access terminal 1920 may be served by a set of designated (e.g., home)



node, a fenmto node, or a pico node. For exanple, a

macr o node may be configured or referred to as an
waecwesv4mbde, base station, access point, eNode®l/UNmO$/077120

cell, and so on. Also, a fem% node may be confi gured

or referred to as a Hone NodeB; Hone eNodeB, access

poi nt base station, fento cell, and so on. [00202]

FIG 18 illustrates a wirel ess comruni cati on system
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[0820S] ( Ratfersingwpdin tABIGM 19, tHeewdics ofis &mao metoW) 1 eaensubscribe to
fento node 1910 may be configured to serve associ ated

mobds serviee.suplahs fag20mpl, §G, melybestvicee pfferedithroggioie mobile
and, optionally, alien access termnals 1920 (e.g

eRERes care ngiveak 193p de)addltwnoqrh@ce%demnald@%@@Ytb@ capable of

fem o nodes 1910 may be restricte
operat?ng both 1Sn macro env1¥onrnents and in srnaﬂer scale (e.g., residential) network

environments. In other words, depending on the current location of the access terminal
1920, the access terminal 1920 may be served by an access node 1960 of the macro cell
mobile network 1950 or by any one of a set of femto nodes 1910 (e.g., the femto nodes
1910A and 1910B that reside within a corresponding user residence 1930). For
example, when a subscriber is outside his home, he is served by a standard macro access
node (e.g., node 1960) and when the subscriber is at home, he is served by a femto node
(e.g., node 1910A). Here, it should be appreciated that a femto node 1920 may be
backward compatible with existing access terminals 1920.

[00206] A femto node 1910 may be deployed on a single frequency or, in the

alternative, on multiple frequencies. Depending on the particular configuration, the



whereby a given access term nal 1920 nmay be served by

a set of designated (e.g., hone)fento node(s) 1910 but
woreaposdd4be served by any non-desi gnat ed fent oPCDUS208/077120

1910 (e.g., a neighbor's fentg node 1910). [00204]

FIG 20 illustrates an exanpl é“of a coverage map 2000

where several tracking areas 2002 (or routing areas or

| ocation areas) are defined, each of which includes
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2004. In practice, a |large nunber of fento coverage
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access termnal 1920, the acceSs term nal 192 may be
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network 1950 or by any one of a set of fenmto nodes
10méelignit, the beardhefiot spaedcesind 910 Shamd]. It @Barhplat the search for
reside within a correspondi ng user residence 1930).

fhormask argiirecd syblem max bbspratbépericliclly s Lpen hiiisgomme,f a fpeeferred
i s served by a standard nmacro access node node
@59}10%119\&%8}@ acpess dqrpaeal il B sqlectythe feype, nqdé 183;0 s comging
by a fento node (e.g., node 1910A). Here, it should be
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ﬁﬂﬁfi@f | bA ?en\{¥‘otn%dee %(nla§l e Ttided 1Snssotrneerarsnpenc S. SFor exa(l)mple a given femto

node may only provide certain services to certain access terminals. In deployments with
so-called restricted (or closed) association, a given access terminal may only be served
by the macro cell mobile network and a defined set of femto nodes (e.g., the femto
nodes 1910 that reside within the corresponding user residence 1930). In some
implementations, a node may be restricted to not provide, for at least one node, at least
one of: signaling, data access, registration, paging, or service.

[00210] In some aspects, a restricted femto node (which may also be referred to as a
Closed Subscriber Group Home NodeB) is one that provides service to a restricted

provisioned set of access terminals. This set may be temporarily or permanently



[ 00206] A fento node 1910 may be depl oyed on a single
frequency or, in the alternative, on nmultiple
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selects the fento node 1910 for” canping wthin its
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in sone aspects. For exanple, a given f 0 node nay

giflayiofy @W., 08 1caflg)ai n services to certain access

termnals. In deploynents with so-called restricted

(08212] od&adin aasstactcd tféroto, node gerspertive celsmnd arcassnatminalymay refer
only be served by the macro cell nobile network and a

thedni aveehs seming] thias pnihonoaete agecsg the restacted imnotomode s ALt access
that reside within the correspondi ng user residence
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re trlcted to not provide, for at | east .one node, at
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Bergmssgon 3 access ﬁle restricted femto node, except for perhaps emergency situations,
for example, such as 911 calls (e.g., an access terminal that does not have the credentials
or permission to register with the restricted femto node).

[00213] For convenience, the disclosure herein describes various functionality in the
context of a femto node. It should be appreciated, however, that a pico node may
provide the same or similar functionality for a larger coverage area. For example, a pico
node may be restricted, a home pico node may be defined for a given access terminal,
and so on.

[00214] A wireless multiple-access communication system may simultancously

support communication for multiple wireless access terminals. As mentioned above,



[00210] In some aspects, a restricted fento node
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restricted provisioned set of _access terminals. This
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the restricted fento node. An alien access term nal

telyzedef er to an access termnal that does not have

perm ssion to access the restricted fenmt o node, except
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the restricted fento node [ 00213] For conveni ence,
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[00217] The teachings herein may be incorporated into a node (e.g., a device)
employing various components for communicating with at least one other node. FIG.
21 depicts several sample components that may be employed to facilitate
communication between nodes. Specifically, FIG. 21 illustrates a wireless device 2110
(e.g., an access point) and a wireless device 2150 (e.g., an access terminal) of a MIMO
system 2100. At the device 2110, traffic data for a number of data streams is provided

from a data source 2112 to a transmit (“TX”") data processor 2114.



node may be restricted, a honme pico node may be
defined for a given access termnal, and so on.
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frequency region so that t eciprocity principle
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the reverse I'ink channel . This enabl és the access

pahpdnchB ofxid dsicet21agsm t beam form ng gain on the
forward |ink when nultiple antennas are avail abl e at
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i ncorporated into a node (e.g., a device) enploying
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PERM hralheneX M@ peercssor £4¢0 thiep ffavides Ny modulation symbol streams
to Ny transceivers (“XCVR”) 2122A through 2122T. In some aspects, the TX MIMO

processor 2120 applies beam-forming weights to the symbols of the data streams and to
the antenna from which the symbol is being transmitted.

[00221] Each transceiver 2122 receives and processes a respective symbol stream to
provide one or more analog signals, and further conditions (e.g., amplifies, filters, and
upconverts) the analog signals to provide a modulated signal suitable for transmission
over the MIMO channel. Ny modulated signals from transceivers 2122A through 2122T
are then transmitted from Ny antennas 2124 A through 2124T, respectively.

[00222] At the device 2150, the transmitted modulated signals are received by Ng
antennas 2152A through 2152R and the received signal from each antenna 2152 is

provided to a respective transceiver (“XCVR”) 2154A through 2154R. Each transceiver



conmuni cati on between nodes. Specifically, FIG 2 1
illustrates a wireless device 2 110 (e.g., an access
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Each transcei ver 2122 receives and processes a
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signals, and further conditions (e. g , amplifies,
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a nodul ated sig suitable for transm
message %s en processecl by a TX data processor 213 wﬁlch also receives traffic data

for a number of data streams from a data source 2136, modulated by a modulator 2180,
conditioned by the transceivers 2154 A through 2154R, and transmitted back to the
device 2110.

[00226] At the device 2110, the modulated signals from the device 2150 are received
by the antennas 2124, conditioned by the transceivers 2122, demodulated by a
demodulator (“DEMOD”) 2140, and processed by a RX data processor 2142 to extract
the reverse link message transmitted by the device 2150. The processor 2130 then
determines which pre-coding matrix to use for determining the beam-forming weights

then processes the extracted message.
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which al so receives traffic data for a nunber of data
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110. [00226] At the device 2 110, the nodul at ed
eQrgmanisafonoyith mailirlg necss by goriaedhe wedplle dystem resources (e.g., by

specifying one or more of bandwidth, transmit power, coding, interleaving, and so on).
For example, the teachings herein may be applied to any one or combinations of the
following technologies: Code Division Multiple Access (“CDMA”) systems, Multiple-
Carrier CDMA (“MCCDMA?”), Wideband CDMA (“W-CDMA”), High-Speed Packet
Access (“HSPA,” “HSPA+”) systems, Time Division Multiple Access (“TDMA”)
systems, Frequency Division Multiple Access (“FDMA”) systems, Single-Carrier
FDMA (“SC-FDMA”) systems, Orthogonal Frequency Division Multiple Access
(“OFDMA”) systems, or other multiple access techniques. A wireless communication
system employing the teachings herein may be designed to implement one or more
standards, such as IS-95, cdma2000, IS-856, W-CDMA, TDSCDMA, and other

standards. A CDMA network may implement a radio technology such as Universal
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reverse |ink nmessage transnit%gd by the device 2150.
The processor 2130 then deterrrfnes which pre-coding

matrix to use for determ ning the beamform ng wei ghts
then processes the extracted nessage [00227] FIG 2 1
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known as user equipment, a subscriber station, a subscriber unit, a mobile station, a

mobile, a mobile node, a remote station, a remote terminal, a user terminal, a user agent,
a user device, or some other terminology. In some implementations an access terminal
may comprise a cellular telephone, a cordless telephone, a session initiation protocol
(““SIP”) phone, a wireless local loop (“WLL”) station, a personal digital assistant
(“PDA”), a handheld device having wireless connection capability, or some other
suitable processing device connected to a wireless modem. Accordingly, one or more
aspects taught herein may be incorporated into a phone (e.g., a cellular phone or smart
phone), a computer (e.g., a laptop), a portable communication device, a portable

computing device (e.g., a personal data assistant), an entertainment device (e.g., a music



systens, Frequency Division Miltiple Access ("FDVA")

systens, Single-Carrier FDVA ("SC FDVA") systens,
w@eaobodamnl Frequency Division Miltiple AccessPCT/US2008/077120

("OFDVA") systens, or other ms tiple access

techni ques. A wirel ess communpPcati on system enpl oyi ng

the teachi ngs herein may be designed to inplenent one

or nore st andards, such as |IS- 95 cdnma2000, | S-856,

ng <, rar'glldeerren : a o ag@te‘ﬂi ?dl@r Q Efgiq%itﬁom yst%ﬁlt d’&{clé or any
I
%"?‘%%fﬁr%ﬁot e b opagef ﬁ%%ﬁ?%% s e Lo

B1jRatgn fcck olt onsHTR pi’&ﬂéméop&y LIRS |aSN deB,
?K’% ]IS-QSCCa II}S- ﬁgcstandards A TDVA ngtvvor aS ocel, 4l

éN@dlml’ihdla nESIrR coRENRO| BIYC S)UQ baRStdaba lpa S Sy staro Ba@é station

Mobi | e Commruni cations ("GSM'). OFDVA net wor k nay

(‘MBS entasastadch coritetbnOBSEGY), Sll,hahe asnseviotvedidd{RBTS”), a

("E-UTRA"), |EEE 802.1 1, |EEE 802.16, |EEE 802. 20,

FhistivGHDM tron, (“EF0), a UIdRAfrasctiTRAa rachd r@®i, abasipsarvicobet

Uni versal Mbbil e Tel econmuni cation System ("UMIS").

IS ST banlerisgdechisrarasarkiESSe ) ionspmpethessinilr tera@@iddyong

Term Evol ution ("LTE") system an U tra- Mbile

EM03adh arla spmerapertseynode i5-2-a Al AECHaoiRt BB COMPEYS pibfgsess node
TE is a release of HMTS t hat us s E- UTRA. ?thog&ﬁ
FtCQPWl%’é??é‘G%Y%?mt Chypriqessiode ey Hevideder pRatle

E ST or SEOR R liﬁtﬁfea%%t%”g%@ﬁs( b frighet or

Rl B RO 8 Yo Bt 8 AR AT
hechan gB@ L §cce&so&%i%gllegxaﬁbfe%8@ﬂepﬂ§der§mge'aﬁ aB8%s Reminal) to

I ncorporated into I npl enent ed t’hin or

RRESO! RRFHoRYOr sBmédih@ ttivn@ibnARP AR déSEs, (t8h8uld bBAPSSiated that
In sonme aspects, a node (e.g., a wreless node)
bIfPrEbENG 1l c nBd &aHHY Blapa-ebi drhlnt doenct @sshidgs cRatodigortable.
may conprise an access point or an access termnal.

[0BQ23|0] Adss, iestandl e, apprecatakthst 4 eirnliessatodemyaydenapalde pf

be i npl emented as, or known as user equipnent, a
gapsuitingandor stceiymg iafamsgen inpenroninirelesamamisir (©g., via a wired
station, a nobile, a nobile node, a renbte station,
PRSI0 el Riih lreceayari gegd a frapsruiar as disqusssdl haprammay anqh@br

devi ce, or sone other t[égrm nol og

ARREPRIH PR IYRISALRT 1k %C?%P%eﬁél(e

components) to communicate via a non-wireless medium.

fectrlcal or optical interface

[00234] A wireless node may communicate via one or more wireless communication
links that are based on or otherwise support any suitable wireless communication
technology. For example, in some aspects a wireless node may associate with a
network. In some aspects the network may comprise a local area network or a wide arca
network. A wireless device may support or otherwise use one or more of a variety of
wireless communication technologies, protocols, or standards such as those discussed
herein (e.g., CDMA, TDMA, OFDM, OFDMA, WiMAX, Wi-Fi, and so on). Similarly,
a wireless node may support or otherwise use one or more of a variety of corresponding

modulation or multiplexing schemes. A wireless node may thus include appropriate



may conprise a cellular tel ephone, a cordl ess

t el ephone, a session initiation protocol ("SIP")
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personal digital assistant ("PDA"), a handhel d devi ce

having wi rel ess connecti on caﬁ bility, or sone other

sui tabl e processing device connected to a wirel ess
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netvvork or some other functionality. [n addition, it

Fheoflindtibeliappr edcail6cks tabadtmQrig: igipldinddicdin sohe Jlingesanncr as
may be portable or, in sone cases, relatively
taophtgerdinblresonjd33833 ol eranorictof sheadashedododpn €6GAL 2D 23 are
that a wirel ess node may be capable of transmtting

aptenel. recei vi ng information in a non-wrel ess nanner
Ee.g., via a wired connection). Thus, a receiver and
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IR Sl TS TR o8k s
gonqigm nen s%tf ¥ nterference controller 320 or the interference controller 322 may
provide functionality relating to, for example, a HARQ interlace means 2202, a profile
specification means 2302, a phase offset means 2402, an identifying means 2502, a
spectral mask means 2602, a spreading code means 2702, a processing means 2802, a
transmit power means 2902, or an attenuation factor means 3004. In some aspects, the
communication controller 326 or the communication controller 328 may provide
functionality relating to, for example, means 2204, 2304, 2404, 2504, 2604, 2704, or
2904. In some aspects, the timing controller 332 or the timing controller 334 may

provide functionality relating to, for example, timing means 2206, 2506, or 2706. In
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I'ocks may be inplenented using, for exanple,

gndo&rﬁlb@m@ﬁen@@e or nore integrated circuits (e. g., an
ASI C). As discussed herein, an integrated circuit nay
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[00239] Those of skill would further appreciate that any of the various illustrative
logical blocks, modules, processors, means, circuits, and algorithm steps described in
connection with the aspects disclosed herein may be implemented as electronic
hardware (e.g., a digital implementation, an analog implementation, or a combination of
the two, which may be designed using source coding or some other technique), various
forms of program or design code incorporating instructions (which may be referred to
herein, for convenience, as “software” or a “software module”), or combinations of
both. To clearly illustrate this interchangeability of hardware and software, various

illustrative components, blocks, modules, circuits, and steps have been described above
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ments does not nean that only two ements may be
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the second el enent in some manner. Al so, unless stated
atjhembisaion th&todesighedrepcsfomaythe Amptiosalcotitbedhered, @nd may

el ements. [00238] Those of skill in the art would
eedetresbdextbrtihstuctiodsothattsidawathoh the (Oadussidayf the IC, or both. A
represented using any of a variety of different

geachd puugseproaaot men he questopfoessek dnpinghe dlgarnative, the processor
i nstructions, commands, information, signals, bits,

B\ DS RBY CAIENEPNIAh BIaCRBOT. KAy kT IBICEGCORERYETt O ig MYghine. A
the above description may be represented by voltages,
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5 ar‘tt)llngtlloen of aOlBé]I:‘ and a fnf{lcelroglrocgsrsor a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any other such configuration.
[00241] It is understood that any specific order or hierarchy of steps in any disclosed
process is an example of a sample approach. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the present disclosure. The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.

[00242] The functions described may be implemented in hardware, software,

firmware, or any combination thereof. If implemented in software, the functions may
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progranmabl e | ogi c device, discrete gate or transistor
thegictinitioh ©f metlainhabdkané dsogsansedhapinginebtdes cahpact disc (CD),
conponents, optical conponents, nechanical conponents,
bseratise, optidsi diat.i bgital verselde dcﬁeiDQ’@dﬂompypéﬁlf ordhlorey disc where
functions descri bed herein, and nay execute codes_ or
finky '#Styléltli’ emsodune datp exigaetionly il diacs reprogugesdareonsicatiyiavith

C, or th A eral s may be a
s oEP Hedigps ngH? apayephedld plie i areTuded ikt HiocerRs o

e an onv onal roce contr.o

Fﬁ%}i)lg%rél‘ﬁfl¥aa hn %1{1%11115 ﬁ?lﬁg be Apprecia ed%hat a computer-
readable medium may be implemented in any suitable computer-program product.
[00243] The previous description of the disclosed aspects is provided to enable any
person skilled in the art to make or use the present disclosure. Various modifications to
these aspects will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other aspects without departing from the
scope of the disclosure. Thus, the present disclosure is not intended to be limited to the

aspects shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



processor may al so be inplenented as a conbi nati on of

conputi ng devices, e.g., a conbination of a DSP and a
wor@popuerzessor, a plurality of m croprocessorBCT/U808/6077120

nore m Ccroprocessors in conjug%tion with a DSP core,

or any other such configurati [00241] It is

under st ood that any specific order or hierarchy of

steps in any disclosed process is an exanple of a

Based upon design preferences, it is

ers?oodh$@%? §he specific order or hierarchy of
steps in the processes may be rearranged while
remai ning within the scope of the present disclosure.
The agconpanyéRsd Hﬁéﬁﬂﬁuﬁkﬂidﬁsc&ﬁﬁﬁﬁg el enents of the
various steps in a sanple order, and are not neant to
be | aifirfel & aahdndit pROS ﬁrbﬁle%ﬂ@éanhe Brb@indt péyer profile specifies
presented. [00242] The functions described may be
diffetemmpotvedvaluesloaedivae.e, software, firmware, or any
conmbi nation thereof. If inplenmented in software, the
f unct defmengrembiens endohinmuor pawansvis foe thedvamsmi powmeeprofile;
or nore_ instructions or code on a conputerreadabl e
medi ufiefindegrp timsrperied fubhetramsenibpewrrIptefels; ansk h conput er
storage nedia and conmuni catjon nedia includin g
medi upRtdHgat {ogel oreringigation of jhg Eansgt I%P"tf‘ét?ﬁ?ft ert %H@ﬁ%}ﬁl and

fron1one ce.to other. A stor |a may .be any
iy ordcl nEMRudy netoste Sl BRI albmibire:
way of exanple, and not limtation, such
conputerreadable medi a can conprise RAM ROM EEPROM
ROM or ?L%‘ ek 'f%ﬁ{lmq' R 96 Sindragneti c disk

St orage or o er magne S orage evites, or any

ot her réé&@ir%ﬂhfdi‘ﬁ%ﬁ&?&lé?ﬁg Y @Qwﬁﬁ’nl@ﬁ[err%ré?fcesefngr e

desired programcode in formof i1nstructions or

data gddpHs erefﬁaﬁﬂldni Jiﬂtmﬁlﬂﬁu@q)o%ﬁ RSSBAnBNr the time perlod based

conput er. so, any connection is properly terned

eomRUbRImat@dabl e medi um For exanple, if the softmare

is transmtted froma website, server, or other renote

source using a coaxial cable, fiber optic cable,

twisted pair, digital subscriber line (DSL), or

wi rel @ss t €bhmothodiod slagughwhercimthe anfermatioadiomprisescht least one

m crowave, then the coaxial cable, fiber optic cable,

ﬂw@t%nwumm@sEPOEﬂewwél feoge at leess 9B BfcEsCEapl gggociated with

agfrared radlo and m crowave are included in the
£3shPRSG DG ACGTEUPQIRS- Di sk and di sc, as used herein,

i ncl udes conpact disc (CD), |aser dISC, opti cal disc,

digital versatile disc (DVD), floppy disk and bl u-ray

di sc where

The method of claim 1, further comprising adapting the maximum and
minimum power levels and/or the time period based on a quantity of active access
terminal associated with the access points and/or based on downlink data traffic

associated with the access points.

5. The method of claim 1, wherein at least a portion of the access points are
neighboring access points, the method further comprising:
specifying different transmit power profile phase offset values for different ones

of the neighboring access points to mitigate downlink interference; and



di sks usual ly reproduce data magnetically, while discs
reproduce data optically with [asers. Conbi nati ons of
w0 b@abave shoul d al so be included within the BCOPg200$/077120
conput er-readabl e nedia. In sgnnary, it should be
appreci ated that a conputerre dabl e medi um may be
i npl emented in any suitabl e conputer-program product.
[ 00243] The previous description of the disclosed
aspec i ' I n il ed kn.
the af ol S R GRE oo R PR RET BB T e Rt rpg accoss
g&ﬂ&fications to these aspects wll be readily
pparent to those skilled in the art, and the generic
princi ples defined herein may be applied to other
aspects w thout departing fromthe scope of the
di scl @sur e An tppgratub e dehBR@Eatdbn SEIndS gy | S not
intended to be limted to the aspects shown herei n but
I s t oabatatecarcdedntrdléer vofegiredsoajadine amahghie powed profitdhdefine
principles and novel features disclosed herein. WHAT | S
QlapinivBDahESmimimu petdrdel abf foc trertransmétpover podihg rind define a time
defining a transmt power profile, wherein the '
pergasstiet theginemitpovtr profibp adicfdie thediansmit daweppipéte specifies
val ues over tinme; defining maxi mum and m ni num power
figleeang pewer Yaluesvahdmetangower profile; defining a tine
period for the.transmt power profile; and sending at
east 2 GHEMUAITAHSH FOROYFT (ORS Eredr@ tenid 45 Ak ongiBgieqighn Of the
he xi mum and m ni oum power .levels, and the tine. :
R TG O Mg HE R 308 iyl Rowd5vdTigd iiiggperiod o
' .ler conprising: receiving infornmation
?ék%%ﬁkgk%%ﬁ%g§%®$nk interference; and adapting the
maxi mum and m ni num power |evels and/or the tine
peri od based on the information. 3. The nethod of
cl ai M2, winRg Gparddiofl dMfinf GrBiticsincoNpr i ses at | east
one downl i nk nmeasurenent report received fromat | east
one ageesmnidiiditionkoassire issugbedohfigatd teastive idodiiation
the access points. 4. The nethod of claim11, further
cbatmgits idognBidat drfegertcheanataxi nrum and

the interference controller is further configured to adapt the maximum and

minimum power levels and/or the time period based on the information.

8. The apparatus of claim 7, wherein the information comprises at least one
downlink measurement report received from at least one access terminal associated with

at least one of the access points.

9. The apparatus of claim 6, wherein the interference controller is further
configured to adapt the maximum and minimum power levels and/or the time period
based on a quantity of active access terminal associated with the access points and/or

based on downlink data traffic associated with the access points.

10. The apparatus of claim 6, wherein:



m ni mum power |evels and/or the tinme period based on a
guantity of active access termnal associated with the
W@ ewes4pdi nt s and/ or based on downlink data tPEEF/UB2908/077120
associated with the access poi 5. The net hod of
claim1, wherein at least a pégtl on of the access

poi nts are nei ghboring access points, the nethod
further conprising: specifying different transmt

power , ALt ia:Qgrtf%ﬁ%%‘%‘heoiccés%tpo}’n%i e %tei:gﬂﬁor?ﬁ%lc%és%&01n‘%§‘es

of the nerg ng access

I nt er{h% {t€ren &ﬁl%ﬁéﬂgﬁl(ﬁe r kb &to%g%\ggrs&lﬁ%fe'n{ &ansrmt

phase of fset v ues to t ne|g ori ng S polnts
Bow&hréfRRPh: %éﬁfs%%al&&qﬁy&'fﬁ%'t Ohbs ot Ql‘f@ﬁélﬁib@ﬁng @bcess pomts to
|nterference controller configured to define a
tfitansdddwil ke hteplethtd;@nd def i ne maxi mum and m ni num
power |evels for the transmt power profile, and
def i ntheaominmmigaeivn oontfa@ler ishartheratoafiptired onemdphofradsenit power
wherein the transmt power profile specifies different
povfba pheat affsct oakees toi the peighlbrangconesappwét. i on control | er
configured to send at | east one indication of the
transmt power profile, the maxi mum and m ni num power
| evel s, and the tine period.to a plurality of access
poi nt i 7. W@p%rﬁwaf%t@@%wnleqt@nm@prw ei n t he
connunlc%H; Eﬂ%?ntroller is further confi d.t.o

b

recei V& D& TPRINYE PARYCTRIO SRR I WE ?‘f%’?lé‘ﬂ’c wer
t trof | f f

RECseiont PREERFRG SRR SR Fhew ol PEafSh B Profe,

g/ggrgr e éﬁ%ﬁl‘?&\?@tsﬁgﬁ%%ggaﬁeé @E@feﬁ%%v?%}avtaﬁles -l(;t)& time; and

CONpr h3es B sén%?r%f at P8t &Q"iﬁ!hbﬁi%n’ﬂ?@ﬁ&frﬁﬁﬁﬁi pdvid? ?Ec‘jﬁle the

recei ved from at east one access term nal asso | at ed

Wakihah ah@€ASHinRREpAlerl DR IRGEEER tRY Pirfod t8 a plliglity of access
apparatus of claim6, wherein the interference

pontstol ler is further configured to adapt the maxi mum
and m ni num power |evels and/or the tine period

12. The apparatus of claim 11, wherein:

the means for sending is configured to receive information relating to downlink
interference; and

the means for defining is configured to adapt the maximum and minimum power

levels and/or the time period based on the information.

13. The apparatus of claim 12, wherein the information comprises at least
one downlink measurement report received from at least one access terminal associated

with at least one of the access points.

14. The apparatus of claim 11, wherein the means for defining is configured

to adapt the maximum and minimum power levels and/or the time period based on a



based on a quantity of active access term na
associated with the access points and/or based on

wWQlouni39343 data traffic associ ated with t he accRGBEUS2008/077120

poi nts. 10. The apparatus of claim®6, wherein:at |east
a portion of the access point§7are nei ghbori ng access
points; the interference controller is further
configured to specify different transmt power profile

ﬁ@a%%ﬁsbgff Jc‘?’l% aé/c%gsut%fsmi];lglr s%cfle{tg([ gznth tl?e{]aec%%s%f oﬁtﬁ? nd/or based on
nel ghboring” access DG nt’s to_n1f!ga e “HOMRTI K _
?%ﬁaﬁkec{a%‘& ; 1c%§&(§{a'ﬂa% &@Iﬂg?érb'ﬁ&%ﬁ :pgﬁllts(.:om roller is

en the t

urther configured to s ansmt power profile
phase of fset values to the neighboring access points.
11. An apparatus for conmmunication, conprising: nmeans
for def.inimge Q‘I)ﬁafza{ﬂésdﬂﬁdlaiﬁpml’wh@f&ﬁ:i | e, maximum and

m ni mum power levels for the transmt power profile,
and aattlcawe a pertiondfftior accts poiranawintighboweg grcodsidomts;
wherein the transmt power profile specifies different
power theahesss fandefintnignecordigradganpedifyrdi§enci tragpsait ffomas profile
one indication of the transmt power profile, the
phast Atfastaabiesforidilierepiowss of g acwhberrk adeessthommss fpanitiggte
to a . plurality of access points. 12. The apparatus of
gownlipkynterigreaeeiad t he means for sending is configured
to receive information rel ati

ng t ownl i nk
o o Temiok R 3 B b idon P sdrd e posist proglle ahese
t dapt t maxi.num and m ni m power | evel s and/ or
DRI RRGs tofe B ey ht e P e on” 5 Fhe

apparatus of claim 12, wherein the infornmation
conprises at | east one downlink neasurenent report

recei yed fgqgh%ﬁ@p rmgq90@R£Q§§gh§&gjnal associ at ed

with at | east e of the access points. 14. The

appar adisut&real Al dinddiumiRiRistht RcdRRARSus QY a eshpurens:

is configured to adapt the maxi num and m ni mum power

| evel s andiefinetd@arsimipoper padil@asied:in theaeinmit foyvedprofile
active access term nal associated with the access

poi nt specaifas diffbagepdwenvdossdvienkmdat a traffic
associated with the access points.
define maximum and minimum power levels for the transmit power
profile;
define a time period for the transmit power profile; and

send at least one indication of the transmit power profile, the maximum

and minimum power levels, and the time period to a plurality of access points.

17. The computer-program product of claim 16, further comprising codes for
causing the computer to:

receive information relating to downlink interference; and

adapt the maximum and minimum power levels and/or the time period based on

the information.



15. The apparatus of claim1l, wherein: at |least a

portion of the access points are nei ghboring access
WEoi09039443 he nmeans for defining is configured POI/US2008/077120

specify different transmt poggr profile phase offset

val ues for different ones of e nei ghboring access

points to mtigate downlink interference; and the

nmeans for sending is configured to send the transmt

pover  pr of *l“bg C&J{E@ftgw%fo%fﬁ%{ ]‘[)roaué{%% cfa?mtlgr Qgtjeglhak? Pl tnagportlon of

access p0| n er-program

%%'EEEé& &Qts &ONBYLEri Ig%%@'é&? SS 'Egeﬂlrﬁfé‘r GQﬁ”@f it &Qieg ?cqec%usmg the

or causing a coffpute fine a tr
BRbitb@o: Wherein the transmt power proflle speC|f|es
di fferent power values over tine; define maxi num and

M Ni Mpeciyp Efert@ t@hSmit @owtNgrotileihand bfReveluePlod tiffeént ones of
define a tinme period for the transmt power profile;

thiecheBhiboriagd adcegsgloimn e mitthacaddvariinkfintefercheansdni t  power
profile, the maxi mum and m ni nrum power |evels, and the
ti me gpaditodtrarsnat piwar pirefily pbiscadbetsalpsitmthe neighboiiimgaccess
conput er - program product of claim 16, further
p@RSri sing codes for causing the conputer to: receive
information relating to downlink interference; and
adapt the maxi mum and m ni num power |evels and/or the

[ the information. 18. . The

time ri oq ba §$

conpulr - pRdBrBN BrBITIES SRBNHEIHORCOT TR at 1 eas

o of nt Bt Bing e PR ERE RS s md v P R R B it
fil

RS L TR g, ot

nei gh{}%slnﬁﬂln%%%@(ﬁ’al Qb McStranlmfp rgo'w%?{)ﬁ)fﬁi@m fh8 lEleterrmned phase

interference; and s nd the transmt power prof
phiase of fset values to the nei ghboring access

20. The method of claim 19, further comprising determining interference on

a downlink, wherein the determination of the phase offset is based on the interference.

21. The method of claim 19, wherein the determination of the phase offset
comprises selecting a phase offset associated with a relatively low level of interference

on a downlink.

22. The method of claim 19, wherein the determination of the phase offset
comprises communicating with a neighboring access point to select a phase offset that is

different than a phase offset used by the neighboring access point.

23. The method of claim 19, further comprising receiving at least one

indication of maximum and minimum power levels and a time period for the transmit



poi nts. 19. A nethod of w reless conmunicati on,

conprising: determning a phase offset for a transmt
W@owe3psdfil e, wherein the transmt power proP¢T/ES2008/077120

specifies different power valggs over tinme; and

transmtting according to theYtransmt power profile

and the determ ned phase offset. 20. The nethod of

claim19, further conprising determning interference

B0 & oM URRLERDad Ocel BT Aah]508n of nibS: RIAPE, the

nterference

sﬁfagnmn}gnd MR 1&%&{1{@ tﬁﬁahlgrf)eg{)dt he phase

set conprises selecting a phase set associ at ed
with a relatively | ow | evel of interference on a
downl i nk. 22. The nethod of claim 19, wherein the
det er pa nat Th&mefhol € cpiage, whémseta mlidt@@ﬁorms the transmitting is
comuni cating with a nelghbor|ng access point to
asireadd ta nphpeeidof fos et Icidtahe hedolbf least ent of tharaupploasieting of:
of fset used by the nei ghboring access point. 23. The
siendling, ddta e¢mbmrddstrationtdandrsevaaepr i si ng recei ving at
| east one indication of nmaxi mum and m ni mum power
| evels and a tinme period for the transmtpower profile
froma network node, wherein the transmssion is
furt hét- bad8dPBHUREOTRIRITHIHEHIRE. FATRRTHNAS: power |evels

dth d..24. Th d of cl
aher e ehaTo e ChuTeed e firaits d pEsh aﬂf% for a transmit
t f
pERurEHE uhSelahe P Ener gt i Ss?cﬁs b GErR adelyes over

CESR regi stration, and serV|ce An appar at us
or’ conmuni cati on, conprising: an |nterference

cont 1 kb amutiRidg &Hxﬁx%ll%@cd%%ﬁfe’d‘t@ EraflsnRip Q&%r(ﬁﬁ% &Fthe b@hsmit

a transmt power pro i erein the transm power

p6wEd JreficRae itfld ®sertidddgiamd oft@per val ues over time;
and a commruni cation controller configured to transm't

according to the transmt power profile and the
det erm ned phase offset.

26. The apparatus of claim 25, wherein the interference controller is further
configured to determine interference on a downlink, wherein the determination of the

phase offset is based on the interference.

27. The apparatus of claim 25, wherein the determination of the phase offset
comprises selecting a phase offset associated with a relatively low level of interference

on a downlink.

28. The apparatus of claim 25, wherein the determination of the phase offset
comprises communicating with a neighboring access point to select a phase offset that is

different than a phase offset used by the neighboring access point.

29. The apparatus of claim 25, wherein the communication controller is

further configured to receive at least one indication of maximum and minimum power



26. The apparatus of claim25, wherein the

interference controller is further configured to
wa@ledoesa4me | nterference on a downl i nk, wher ei nPE€TES2008/077120

determ nati on of the phase offset is based on the

interference. 27. The apparat@ of claim 25, wherein

the determ nation of the phase offset conprises

selecting a phase offset associated with a relatively

egg\fs aﬁ¥ d %mbefperl;ga %If tgé?r 1\%&%19@0\9&%%% lge l?n %gtwo-ﬂg Sodef, wherein the

erm nati on

r
gﬁ%‘*’ﬁ R 3RE buCATRIhS R FATTUM FEL I BT IS gy fpo ime
p&igh.fferent than a phase of fset used by the
nei ghbori ng access point. 29. The apparatus of claim
25, wherein the communication controller is further
configured to receive at |east one indication of
maxi n8ien andnrpparaumnf@averh@iedt®nacuan@isingre peri od for
the transmt power profile froma network node,
wher einganshfer tetamsmngsi pdasd sfffeti farhgranbagedwenptofiée, wherein the
maxi mum and m ni num power |evels and the tinme period.
gansnahpegyarelila specoiicscifiergni Roatdr yaluct oY tingg; A msans
for determ ning a phase offset for a transmt o
pr of i MEANSYRE HETSMITHE 2cFANg;tP ﬂkﬁ’d&?\?é‘ﬂmbtrmf*"ielf amﬁé%w ‘ihés
glffere t pomgr val ues over tinme; and neans for
HEHURFY PS5 Oeor ding to the transnit power profile
and the determ ned phase offset. 31. The apparatus of
claim 30, wherein the neans for determ ning determ nes
interferen n
of ¢ nd phadte SRRt Ra0, WIRHR Bl P Refih

J&@rnﬁﬁ@ﬁh%?fé?en@@ off h AbWhill, WSSk 'tl{b dREn ISk Bh T AL h%e offset is

of the phase offset conpri’'ses selecting a phase

BSssO6h MEdtomctdnca relatively | ow | evel of |nterference
on a downlink. 33. The apparatus of claim 30, wherein

the determ nation of the phase offset conprises

comruni cating with a nei ghboring access point to

sel ec82.a phihseppatdteedf ddiat 30, svherein the determination of the phase offset
comprises selecting a phase offset associated with a relatively low level of interference

on a downlink.

33. The apparatus of claim 30, wherein the determination of the phase offset
comprises communicating with a neighboring access point to select a phase offset that is

different than a phase offset used by the neighboring access point.

34. The apparatus of claim 30, wherein the means for transmitting receives at
least one indication of maximum and minimum power levels and a time period for the
transmit power profile from a network node, wherein the transmission is further based

on the maximum and minimum power levels and the time period.



different than a phase offset used by the nei ghboring
access point. 34. The apparatus of claim 30, wherein

WO b@assEms for transmitting receives at | east BPEEUS2008/077120
i ndi cati on of maxi mum and m ni_nmum power | evels and a
time period for the transmt ﬁbmer profile froma
networ k node, wherein the transm ssion is further
based on the maxi mum and m ni nrum power |evels and the
tinme riog. [-Rnroar .nr.oduct ,
conpr?gingg*%%ﬁgﬁ?ggggéégggﬁgg%@%&b%? onpri sing codes

for Cayshig-RaGHPHESN & ﬁgﬁiﬁdﬁd%foﬁ’ cﬁlﬁe}sﬁﬁ%‘?a QJJ#@{%& to:

for a transmt power prori ereint tTans

power prOfH&&mﬁﬁ@ﬁbﬁ&ﬁ%ﬁﬁéﬁ%ﬁﬁ%ﬁﬁﬁﬂ@?@@@%ﬁbﬁ@§wﬁ&%h¢he
ra

time;, and transmt according to the nsmt power

pr of i trensatitlpdviig pilsfilespaoist diffasst v ehlueSbver Ting:; and
comput er - program product of claim 35, further

conpr i si ngtremesadcordigatesha gatdnet pongyirefilctaod det dtarmived
interference on a downlink, wherein the determ nation

of t hphgshaffectof fset is based on the interference. 37.

The conput er - program product of claim 35, wherein the
determ nati on of the phase offset conprises

communi cating with a nei ghboring access point to . .

sel ect0-a phASeoBpYeEprograt Pioduetiof cia#p. ﬁlﬁ%&ﬁr GOy iEng codes for

O B BB SER BB e 25 o
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levels and a tinme period for the transmt power
profile froma network node, wherein the transm ssion

is fugyher TQ@@&%}&&-%IBgra%ﬁrioWO@ @gtirﬁ'@@! WHERRAWE Betermination
| evel s and the time period. 39. A nmethod of

SOIBYRAL I FsoonGRI¥EY échhmGnicatafd Witk 8 ndighBsifigVRcess point to select a
attenuation profile, wherein the receive attenuation

phiat bffsctdieftiingisfettint frah aphagt dfeatiaded OF th@hdigishodvigraccess point.
time; defining maxi rumand m ni num attenuation | evels
for the receive attenuation profile;

38. The computer-program product of claim 35, further comprising codes for
causing the computer to receive at least one indication of maximum and minimum
power levels and a time period for the transmit power profile from a network node,

wherein the transmission is further based on the maximum and minimum power levels

and the time period.

39. A method of communication, comprising:

defining a receive attenuation profile, wherein the receive attenuation profile
defines different attenuation values over time;

defining maximum and minimum attenuation levels for the receive attenuation
profile;

defining a time period for the receive attenuation profile; and



defining a tinme period for the receive attenuation
profile; andsending at |east one indication of the

WO e@elss4ant t enuati on profile, the maxi num and PETIUN0AS/077120
attenuation | evels, and the ti period to a plurality
of access points. 40. The net ﬁgg of claim 39, further
conprising: receiving information relating to uplink
interference; and adapting the nmaxi nrum and m ni mum

atten | el s . rt [ [

i nfor é(rlregttdlh%nnait Ile%t A@ﬁgﬁ%?%ooﬁ %f Iteg ar ?ﬁ?%?ggﬁ@r%gi?eh %Iéy)gmum
j o] ' ' f.er : i :

L0 BT L2 BBl ol R SRR i
of claim 39, further conprising adapting the maxi num

and m ni mum attenuation |l evels and/or the tinme period

based4@n aTheaRHoUYf0fairBGY] NethaCemesisig: m nal

associated with the access points and/ or based on

upl i nkeceliatrg ihfoafmbtien ebsmgitauplinhkntdafecidnec;aandess poi nt s.

43. The nethod of claim 39, wherein at |east a portion

of t hedaptioeds poiimus adenmenghkttenugioadorbsandair thestime period
t he nethod further conprising: specifying different

based ppsheainfasmgtien.on profil e phase of fset values for

di fferent ones of the neighboring access points to
mtigate uplink interference; and sending the receive

attenuatio rofile _phase offset valuyes to the .
o orBBr | ohnEiRlnod BRI 80 b 8 SRt e Gies to uplink
C nication, € i Si ng: n interference controller
s e gregit APl oPg b G et kol t on profi @ e,
maxi num and m ni mum attenuation | evels for the receive
attenuation profile, and a tinme period for the receive

att enyat i ofty PRI R cHARR! ﬁr&@@c&nﬁﬁ%ﬁﬁ&fgﬁ&%@%&ﬂnum and
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43. The method of claim 39, wherein at least a portion of the access points
are neighboring access points, the method further comprising:

specifying different receive attenuation profile phase offset values for different
ones of the neighboring access points to mitigate uplink interference; and

sending the receive attenuation profile phase offset values to the neighboring

access points.

44.  An apparatus for communication, comprising:

an interference controller configured to define a receive attenuation profile,
maximum and minimum attenuation levels for the receive attenuation profile, and a time
period for the receive attenuation profile, wherein the receive attenuation profile defines

different attenuation values over time; and
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receives information relating to uplink interference;
eordigured to adapt the maximum and minimum attenuation levels and/or the time
period based on a quantity of active access terminal associated with the access points

and/or based on uplink data traffic associated with the access points.

48. The apparatus of claim 44, wherein:

at least a portion of the access points are neighboring access points;

the interference controller is further configured to specify different receive
attenuation profile phase offset values for different ones of the neighboring access
points to mitigate uplink interference; and

the communication controller is further configured to send the receive

attenuation profile phase offset values to the neighboring access points.

49.  An apparatus for communication, comprising:
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51. The apparatus of claim 50, wherein the information relates to uplink

interference monitored at at least one of the access points.

52. The apparatus of claim 49, wherein the means for defining adapts the
maximum and minimum attenuation levels and/or the time period based on a quantity of
active access terminal associated with the access points and/or based on uplink data

traffic associated with the access points.

53. The apparatus of claim 49, wherein:

at least a portion of the access points are neighboring access points;

the means for defining specifies different receive attenuation profile phase offset
values for different ones of the neighboring access points to mitigate uplink
interference; and

the means for sending sends the receive attenuation profile phase offset values to

the neighboring access points.
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56. The computer-program product of claim 54, further comprising codes for
causing the computer to adapt the maximum and minimum attenuation levels and/or the
time period based on a quantity of active access terminal associated with the access

points and/or based on uplink data traffic associated with the access points.

57. The computer-program product of claim 54, wherein at least a portion of
the access points are neighboring access points, further comprising codes for causing the
computer to:

specify different receive attenuation profile phase offset values for different ones

of the neighboring access points to mitigate uplink interference; and
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61. The method of claim 58, further comprising receiving at least one

indication of maximum and minimum attenuation levels and a time period for the
receive attenuation profile from a network node, wherein the reception is further based

on the maximum and minimum attenuation levels and the time period.
62. The method of claim 58, wherein a node that performs the receiving is
restricted to not provide, for at least one node, at least one of the group consisting of:

signaling, data access, registration, and service.

63.  An apparatus for communication, comprising:



determ ned phase offset. 69. The apparatus of claim
68, wherein the neans for determ ning determ nes
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node, wherein the reception is further based on the maximum and minimum attenuation

levels and the time period.

67. The apparatus of claim 63, wherein a node that performs the receiving is
restricted to not provide, for at least one node, at least one of the group consisting of:

signaling, data access, registration, and service.

68.  An apparatus for communication, comprising:
means for determining a phase offset for a receive attenuation profile, wherein

the receive attenuation profile defines different attenuation values over time; and



and the tinme period.
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means for receiving according to the receive attenuation profile and the

determined phase offset.

69. The apparatus of claim 68, wherein the means for determining
determines interference on an uplink, wherein the determination of the phase offset is

based on the interference.

70. The apparatus of claim 68, wherein the determination of the phase offset
comprises communicating with a neighboring access point to select a phase offset that is

different than a phase offset used by the neighboring access point.

71. The apparatus of claim 68, wherein the means for receiving receives at
least one indication of maximum and minimum attenuation levels and a time period for
the receive attenuation profile from a network node, wherein the reception is further

based on the maximum and minimum attenuation levels and the time period.

72. A computer-program product, comprising;:

computer-readable medium comprising codes for causing a computer to:

determining a phase offset for a receive attenuation profile, wherein the receive
attenuation profile defines different attenuation values over time; and

receiving according to the receive attenuation profile and the determined phase

offset.

73. The computer-program product of claim 72, further comprising codes for
causing the computer to determine interference on an uplink, wherein the determination

of the phase offset is based on the interference.
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74. The computer-program product of claim 72, wherein the determination
of the phase offset comprises communicating with a neighboring access point to select a

phase offset that is different than a phase offset used by the neighboring access point.

75. The computer-program product of claim 72, further comprising codes for
causing the computer to at least one indication of maximum and minimum attenuation
levels and a time period for the receive attenuation profile from a network node,
wherein the reception is further based on the maximum and minimum attenuation levels

and the time period.



