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BACKGROUND
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



[ 0003] Wrel ess communi cation systens are w dely depl oyed to provide
various types of communication (e.g., voice, data, nultinedia
services, etc.) to multiple users. As the demand for h-rate and
mul ti medi Y9843 ces rapidly grows, there lies a cﬁgrﬂﬁﬁﬂﬁm?QQO

i npl ement efficient and robust conmmunication systens with enhanced
performance. [00041To suppl enent conventional nobil e phone network
base stations, snmall- coverage base stations nmay be depl oyed (e.g.,
installed in a user's hone) to provide nore robust indoor wreless
cover age t ocalisbiTlyeiceliy, ssch sBullkcoseragd basostetiag erdumasecsddad Kaeristearceand the
general ly known as access point base stations, Home NodeBs, or fento
2 cells. Typﬁ@d?PNﬂMQU@Wﬁwﬂﬁhmi%BSEN&@@T%a§@ﬂ€ﬂﬁﬂﬂbns are connect ed

2 cabl e modBOSt QogElcS KRR TFaHIRG | REGLEHEYE oe)- %%%@?%Dség%t?o‘ﬁs%ay‘”
smal | - cover 85he pﬁ%lzseh%t 'tonn%ob A er%EorQ d <ppt10 €1 ?Qf ¥h Baqe quon y be
epl B ons Yy He R

oper at or oynent SUCH BFLET S RGC:
interfer encsd 1SS llﬁsm{é?ﬁéreﬁéé iS&wes MRy G0 rMon%QJe} sBﬁ'ﬂ %r (Yl gk be
supported for smal | -coverage base” stations. Thus, ere need for

i nproved i nk@ipbaEERHE emABBAGEITR Bhscf sBitiond. rﬂi@smr@eg Melﬂ&“@r lﬁlgWéBY
[ 0006] A summary of sanple aspects of the disclosure follows. It
shoul d be interference management for wireless networks.

SUMMARY
[0006] A summary of sample aspects of the disclosure follows. It should be
understood that any reference to the term aspects herein may refer to one or more
aspects of the disclosure.
[0007] The disclosure relates in some aspect to managing interference through the
use of fractional reuse techniques. For example, in some aspects fractional reuse may
involve using a portion of a set of allocated hybrid automatic repeat-request (“HARQ™)
interlaces for uplink traffic or downlink traffic. In some aspects fractional reuse may
involve using a portion of a timeslot allocated for uplink traffic or downlink traffic. In
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
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drawings, wherein:
[0011] FIG. 1 is a simplified block diagram of several sample aspects of a
communication system,;
[0012] FIG. 2 is a simplified block diagram illustrating several sample aspects of
components in a sample communication system;
10013] 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 1s 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;



[ 00101These and ot her sanple aspects of the disclosure will be
described in the detail ed description and the appended cl ai ns t hat
follow, and in the acconpanyi ng drawi ngs, wherein: [O0011]FIG | is a
si npl i fi edVQPWERIMH3agr am of several sanple aspects of BCEFRMHITE on
system [0012]FIG 2 is a sinplified blgck diagramillustrating
several sanple aspects of conponents in a sanple conmuni cation
system [0013]FIG 3 is a flowhart of several sanple aspects of
operations that nmay be performed to nanage interference; [0014]FIG 4
is a flonwchpouspf FeuedBlaskaplifled dagpaciltistedtingpevead] agiestsbhatanifly rdaeive
perfornmed to manage interference through the use of HARQ

i nt er | ace- batedationguefilonal reuse;

[0019] FIGS. 9 and 10 are flowcharts of several sample aspects of operations that
may be performed to manage interference through the use of timeslot-based fractional
reuse;

[0020}] FIGS. 11 and 12 are flowcharts of several sample aspects of operations that
may be performed to manage interference through the use of frequency spectrum-based
fractional reuse;

[0021]  FIGS. 13 and 14 are flowcharts of several sample aspects of operations that
may be performed to manage interference through the use of spreading code-based
fractional reuse;

[0022] FIG. 15 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of transmit power control;

[0023} FIG. 16 is a simplified diagram illustrating several aspects of a sample
power control function;

[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;
10025] 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

{00291  FIGS. 22 - 30 are simplified block diagrams of several sample aspects of
apparatuses configured to manage interference as taught herein.

i0030] In accordance with common practice the various features illustrated in the

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



[0015]FIG 5 is a flowhart of several sanple aspects of operations
that may be perforned to manage interference through the use of a
transm t power@@rofi le; [O016]FIG 6 is a sinplified diagram

i | 1ustratiVh2WIEHE aspects of a sanple transnit powePCHUS0p/RTT120
[0017]FIG 7 is a flowhart of several sanple aspects of operations
that may be perfornmed to manage interference through the use of a
receive attenuation profile; 4 [0018]FIG 8 is a sinplified diagram
illustrating several aspects of a sanple receive attenuation profile;
[ 0019] FI GS. f@twmesdndyObeanitrhdilywepanded ok dwet dsralarsanil sddisispeoins ofthe
operations that o ) _ )

drawings may be simplified for clarity. Thus, the drawings may not depict all of the

components of a given apparatus (e.g., device) or method. Finally, like reference

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

DETAILED DESCRIPTION
[0031] Various aspects of the disclosure are described below. It should be apparent
that the teachings herein may be embodied in a wide variety of forms and that any
specific structure, function, or both being disclosed herein is merely representative.
Based on the teachings herein one skilled in the art should appreciate that an aspect
disclosed herein may be implemented independently of any other aspects and that two
or more of these aspects may be combined in various ways. For example, an apparatus
may be implemented or a method may be practiced using any number of the aspects set
forth herein. In addition, such an apparatus may be implemented or such a method may
be practiced using other structure, functionality, or structure and functionality in
addition to or other than one or more of the aspects set forth herein. Furthermore, an
aspect may comprise at least one element of a claim.,
[0032] FIG. 1 illustrates sample aspects of a communication system 100 where
distributed nodes (e.g., access points 102, 104, and 106) 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)
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an attenuat Egcgssftgﬁﬁi%lé (e.g., access terminal 112). For example, the closest access point to
given access terminal may not be the serving access points for that access terminal.
Consequently, transmissions by that access terminal may interfere with reception at the
access terminal. As discussed herein, fraction reuse, power control and other techniques
may be employed to mitigate interference.
[0034] Sample operations of a system such as the system 100 will be discussed in
more detail in conjunction with the flowchart of FIG. 2. For convenience, the
operations of FIG. 2 (or any other operations discussed or taught herein) may be
described as being performed by specific components (e.g., components of the system
100 and/or components of a system 300 as shown in FIG. 3). It should be appreciated,
however, that these operations may be performed by other types of components and
may be performed using a different number of components. It also should be
appreciated that one or more of the operations described herein may not be employed in
a given implementation,
[0035] For illustration purposes various aspects of the disclosure will be described
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.



[0025]FIG 18 is a sinplified diagramof a wreless conmunication
system [0026]FIG 19 is a sinplified diagramof a wreless
communi cation systemincluding femo nodes; [0027)FIG 20 is a
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comuni cation; [0028]FIG 21 is a sinplified block diagram of several
sanpl e aspects of comuni cati on conponents; and [0029] FIGS. 22 - 30
are sinplified block diagrans of several sanple aspects of
apparatuses configured to manage interference as taught herein.
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illustrated in the
include transceivers 302, 304, and 306, respectively, for communicating with each other
and with other nodes. The transceiver 302 includes a transmitter 308 for sending
signals and a receiver 310 for receiving signals. The transceiver 304 includes a
transmitter 312 for transmitting signals and a receiver 314 for receiving signals. The
transceiver 306 includes a transmitter 316 for transmitting signals and a receiver 318 for
recetving signals.
[0038] In a typical implementation, the access point 104 communicates with the
access terminal 110 via one or more wireless communication links and the access point
104 communicates with the network node 114 via a backhaul. 1t should be appreciated
that wireless or non-wireless links may be employed between these nodes or other in
various implementations. Hence, the transceivers 302, 304, and 306 may include
wireless and/or non-wireless communication components.
[0039] The network node 114, the access point 104, and the access terminal 110
also include various other components that may be used in conjunction with interference
management as taught herein. For example, the network node 114, the access point
104, and the access terminal 110 may include interference controllers 320, 322, and 324,
respectively, for mitigating interference and for providing other related functionality as
taught herein. The interference controller 320, 322, and 324 may include one or more
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.
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An attenuation factor controller component 362 or 364 may provide functionality
relating to attenuation factor operations as taught herein.
[0041] FIG. 2 illustrates how the network node 114, the access point 104, and the
access terminal 110 may interact with one another to provide interference management
(c.g., interference mitigation). In some aspects, these operations may be employed on
an uplink and/or on a downlink to mitigate interference. In general, one or more the
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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system 100. received information that indicates whether there may be interference on an uplink or a
downlink and, if so, the extent of such interference. Such information may be received
from various nodes in the system (e.g., access points and/or access terminals) and in
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 (¢.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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related functionality as taught herein. The network node 114, the

access poi n{OMUBY, dnedorhdieases ERIBcdsetefmingl 1 IDkbay@yelakGhdad@etnbRireirts
controllers 332, 334, and 336, respectively, for managi ng

conmuni cat i ¢hg. e teheatechlssish ddesma agpeftorsuph owicakiungnant tegort mely andichic
functionality as taught herein. The other conponents illustrated in
FIG 3 will "%@W%@?ﬁ@@é@ therporere tamael bRLis eccetvans sgsialsdipsn. a received signal

strength indication associated with the signals from each access point (e.g., Ec/Io), the
path loss to each of the access points, or some other suitable type of information. In
some cases a measurement report may include information relating to any load
indications the access terminal 110 received via a downlink.

[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)



8 [0040] For illustrations purposes, the interference controller 320
and 322 are depicted as including several controller conmponents. In
practice, however, a given inplenentation may not enploy all of these
conponent 3VO PP HARD control | er conponent 338 or SE)éT%VOﬁPHHOde
functionality relating to HARQ interl acgjoperations as taught herein.
A profile controller conponent 342 or 344 may provide functionality
relating to transmt power profile or receive attenuation operations
as taught herein. Atinmeslot controller conponent 346 or 348 may
provi de funot iadnahliirtky Sueh atformgptibo niaiy emhde, fooetdngrie o pematliqoalstyas
taught herein. ectral mask controller conponent 350 or 352 may
provi de funmdir@han CRIr)eh deth e @letr§b6anCé’D indigakonn 98 pang ¢he sasalilqught

her ei n. r eadi.n ode contr e onent 354 qr 356 rovi de
funct i onal i rgfomﬂag f{gmf%‘ cgﬁr%é wé %Trg g%eéif‘?té‘h eégc%‘%%%& %ﬁ@%. n.
A transm t eV\%reiqgﬁcﬁg{ ﬂjéﬁl y foRURE E\ﬁ fnf(%%%tlc?nr to% ne%grk%ro?a Aﬁ or use in.

functional i Ing to ransm perati ons as ereln.

An attenuat irR&eré}féE %an&%%:meﬁ%ﬂe%noﬁé) ”i'ﬂ%ﬁ’l@ tasp%@@ {BE ndRArTRYc R OMa ﬁse

functionality relating attenuation factor operations as taught

herein. [ 004idhfhformaidnlth Usitm@hesherbw thére igialevirickcodedobddink bhe access
point 104, and the access termnal 110 may interact with one anot her

to provi de deterihewbetber inwrfagecenthedwglink isnterdserzamclecrpasiriggat i on) .
In some aspects, these operatjions nmay be enployed on an uplink and/or
on a downl i HOMD niAs willtbs despribed @rfé‘?féée‘{all ﬁelgé'n@rsame caee therintggprengene

h d db d h f.
| mpl cmant at FORE DY dﬁ%{%ﬂﬂg@%Pkf’Hﬂ%d?f EBeOH PO et e
bel ow. Henc ﬁ‘iterffe%rtcgu ARQRE éxa?rfpl 05' X‘fhe{)gﬁ%{llﬂ@ ?n%llnpag %I: réceﬁrecﬁrgﬁ S

specific i tions may gse tech

detail. [ Ooﬂgllﬁ;ﬁR@ﬁfeﬁﬁ&rﬂagﬂ v@%relgé_( gaﬁ%ete‘i‘rlﬂﬁlcﬂ] %Ihmrl-kAl@QQQerléeés are

(e.g., the Iinterference control may optionally define one or
nor e |nterfemﬁm@@dmmmageMBﬁﬁ1@&{aﬁn&ﬁh&n&nnamhﬁMﬁ&cmﬁquaﬁmyﬁeddbbyai
and/ or the access term nal 110. Such paraneters may take various

fornms. For é&xathsk &actionakienss teahplqeaent ati ons the network node 114 may

define fractional reuse paraneters for nltlgatlnggjnterference on an
upl i nk anc U053l domhiom@ be ggpisgiated Sribthemeraranods ldf nayistinpprapmeteigdie

| t | t
pect rum | oF Ui OUET R dRsE PN HCREAT RE e ¢ REmRe RS
node 114 nagdgg hg§r8§£ﬁﬁﬂ%%Q§$eOf i nt erference nmanagenent

i nformation such as exanp transmt power paraneters, and
receive att egusafi OAN3pROBEANLT bIdK20P] 8BS nQvokUfode P4 é%&ﬁi@on\i&ghﬂica@@n

described in nore detail below in conjunctlon with Fl
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). Asa

specific example, the network node 114 may assign a first HARQ interlace to the access



[0043] I n sone aspects, the definition of interference paraneters may
i nvol ve determ ning how to allocate one or nore resources. For
exanpl e, the operations of block 402 may invol ve defining how an

al | ocat ed WR3WHP¥d43 e. g., a frequency spectrum etc.) REYUBE#HPTIRed
up for fractional reuse. In addition, the definition of fraction
reuse paraneters nmay involve determ ning how nmuch of the all ocated
resource (e.g., how many HARQ i nterl aces, etc.) nmay be used by any
one of a set of access points (e.g., restricted access poi nts). The
definition péinf IEHcind @ssigreais:eopbll ARRY ietetlacl ts thermryess pyiat W6, dethes way)i ng
how much of the resource may be used by a set of access points (e.g.,
restricted eB@ysicysinrit ey reptoo4d peassssroms npypetsubstantirdlyneeioe kithode
114 may define a paraneter based, on received jnformation that

i ndi cat es mﬁ@?%?w%twgraétweﬁéeStrmeéran‘éS%%%t MR (EEHNIGHRS BRY be
ot or mat i on el iERy sl GEAS R Bt MBS R Blswriemy.
access poi N ?pd/ s ?eﬁédtb?rbmc gg)th@@ gfgjgm Mé?g vrﬁeyﬁl e(‘féregce

over a backha over he-air;, exanp , In somne

cases one OtodiRfier IO Qék@mﬂﬁésﬂht%rfé&n@ marlaBEn &L pRSTeREN thit iA4y uRRY that
noni tor an uplink and/or a downlink and send an indication of

i nt er f er encenagletelcd det a@pess keemingl i Wk langeowherowrd netvkork aodd Bl dndefiner tke
node 114 (e.g., on a repeated basis or upon request). As an exanple
of the for nﬁ}teréeé%e MeRREeANE ERAATRIETH for FoRIaasesy pewt 04, éhl%dfttﬁ‘éll@ﬁflgﬁal s
strength of gnals it rece es from r]}earb% ccess ternmnals that are
not associ af’%‘ca A0 ey gLy MYRlYS ASEFIRPS teReAl ANUAGTH pRo{RyFeipigvige the

access ter &%f%néggm%%gs (%égd)fﬁo%pg % g;ghl s to the network node
SO e°ac

114. [0046] n cases S§s points in the system may
generate a {@ag] | Ndh cahd @e@eé"t’ﬂ@@ccﬁsﬁgﬁézﬁﬁ&l BXPELAGNEd R fRhad m¥@lo¥mBigh

| oadi ng. Such an indication nmay
parameters on its own. These parameters may be similar to the parameters discussed
above in conjunction with block 202. In addition, in some cases these parameters may
be determined in a similar manner as discussed above at block 202. For example, the
access point 104 may receive information {e.g., measurement reports, CQI, 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. The access point 104 also may
randomly select a parameter.
[0057] In some cases, the access point 104 may cooperate with one or more other
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.



take the formof, for exanple, a busy bit in 1xEV-DO, a relative
grant channel ("RGCH') in 3GPP, or sone other suitable form In a

conventional scenario, an access point may send this information to
its associV? W 4¥e¢Ess terminal via a downlink. However FCLFSH08/077120

information also nmay be sent to the netwprk node 114 (e.g., via the
backhaul ). [0047]1n some cases, one or nore access termnals (e.g.,
the access termnal 110) may nonitor downlink signals and provide

i nformati on based on this nonitoring. The access term nal 110 nay

send such i ffSBhat iAsnepresented bables 20§ ahadccdBpoipe 1@ (e.gvthedonmaynication
forward the information to the network node 114) or to the network
node 114 (vFenttoler 3se eey sul ipterivguge maapepey paraBstere dtisardateh t he

system may send i.nformation to .t etwork node 114 in a.simlar
ranner o0 RITAEH e aes nieel gl obd ARGt oo S fhematan

2 moasur me RS PRy ey Bacrch L BRECIERNEAR 2 v AN RS e W

a neasur ene repor Cc cess

term nal 11QsddSwhRh SpebtrAInakINRIte béP eac?%nraﬁ%ﬁiim RLanAl vahtangt h
i ndi cation associated with the signals fromeach access point (e.g.,

Echo), the padeks Jodsid 04 andee Acwbs tehGinglddes i fpdierdases tEE irfOm®ioh AAY relate
suitable type of information. In sone cases a neasurenent report nay
i ncl ude i nf trprevter oontradleag.j spgeifies wriynkiteagnit palvarat i ons t he access

termnal 110 received via a downlink. [0049] The network node 114 may

t hen use t h&38F or HEtERIRsSeNted Y dlpske 1 sl 1 3t acatpaneint 1 Bhawey dhus o

det er ni ne whet hey. t poi.nt 104 or t terpinal 110

ore rol ati vargE| b s BRI THET Mo thE et aar RS SR ek T H Bl AR o1
ay o e me

aocess v e Ml o f AAELCLATI0] OFABSHIN K109, 1A TR MOEHLILS i

any ot her offerffredch @ffa ROAREparkiRte@ ¥R IRIsHit duhBe ARIMRknBBHR A d oY

determ ne received signal strength at a node based on the transmt
power of a nplie. (Simailady, dresatdss etiminabl Ki rgneadake thngt: ihfeefepaidmimaganent
between t hese nodes. [0050]In sone cases, the access term nal 110 may
gener at e i nbaematersantotaequn whemegraang ve thefdominbinis pifrassmitdngyi de uplatld. o
(e.g., signal %nd interference to nqgise ratio, SINR) .
[0060] In some implementations the access terminal 110 (€.g., the interference
controller 306) may define one or more interference management parameters. Such a
parameter may be used by the access terminal 110 and/or sent (e.g., by the
communication controller 330) to the access point 104 (e.g., for use during uplink
operations).
[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 {¢.g., TTIs) 1 through 16

may be monitored and used for downlink transmission. A similar scheme may be used

for uplink transmission.



11 on a downlink. Such information nmay conprise, for exanple a
channel quality indication ("CQ"), a data rate control ("DRC")

i ndi cation, or sonme other suitable information. In sonme cases, this

i nformati Y A¥Y¥d43sent to the access point 104 and t hECHESEOHIEH Nt
104 may forward this information to the;petwork node 114 for use in

i nterference nmanagenent operations. In sone aspects, the network node
114 may use such information to determ ne whether there is
interference on a downlink or to determ ne whether interference in

t he downl i ni062] i NnErsaisinnep e ardiesseesddnigterp@0&lpds av the ntoaitcked sloisbed
in nore detail below, in sone cases the interference- rel ated

i nf or mat i onanespreoryappticatyn@é peg oH mere ke sehemnsp tavght hegdn.iuphel oy euse
to mtigate ,interference. As one exanpl e, or other suitahle

i nf or mat | ondm@luﬁé@ngelé?le)%alaésﬁe fimiad iw%én%wﬁﬁei%ﬁg &Y 9t
may b det oL eg WL ot HARD QL ERLARSS e, ASSOPL SO Wbild N6 some

Xa) L
| owest | evel O "Nt erference. Srmlar techni que nay bé oyeé

ot her fracthonal ol GUSEHEHN RLS&Remt BBy Alilife BARK ibicRgccaPPr eci at ed
that the network node 114 may define paraneters in various other

ways. For exmsB| e, IhBcSOREBIGASBEV-DO § i tdchTOaRQ bistesiay R dgphad,
sel ect one or nore paraneters. [0053] As represented by bl ock 204, the
net wor k nodérkidmgle, ayery fotmth sdinma; el thenHABAL reohiserissBR6 pf semdgsnd he
defined interference managenent paraneters to the access point 104.
As will be Hpawlssiadnseblipme jon asqiesloraedey stofe(nadl 658,061 1Y), doAus es

th t di ) th [ i.nt 1 d
Lhese par andteHE gl 3R C0aE G ar S167 SUEATFN - ofe L JEEE, 1 he
network nodg 114 . %H\Srig&fa‘ﬁc%‘?a &&E&Eg‘éﬁﬁ %}CI%ARQ iﬁé&ﬁa%ﬁséu?i%\g%ﬁ%{e' N9
the interference nanagenent paraneters to De used by or nore

nodes (e. 0. yn@6ERHaI, RAkiHite AL edaGRER FNACKIRIM) mhybd 8t SYSt em
For exanple, in the case of a fractional reuse schene, the network

node 114 mayompibfetthfyfiRkeat., aeuink iftHewasd of aedoanlsk HBRQ nismigioance
managenent paraneters to nei ghboring access points (e.g., access
poi nt s t hat The date ey ¢hearboueftrnswitisd darng aubfrgme Atoé thesrme WARL onelace 1
another). As a specific exanple, the network node 114 may assign a
first HARQ B BPPTh2 BICEErS T Bansapgsion, an acknowledgement (“ACK?”) signal is received

(e.g., via an uplink). Similar operations may be performed by other HARQ processes
on the other HARQ interlaces 2, 3, and 4.

[0064] In some aspects, a fractional reuse scheme may utilize HARQ interlaces to
configure neighboring nodes {e.g., access points and/or access terminals) to transmit at
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. Asa
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
HARAQ 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



12 point 104 and assign a second HARQ interlace to the access point
106. In this way, communication at one restricted access point may
not substanti al Igﬂi nterfere with comruni cati on at the other

restrictedVAeW8¥4oint. Sinilar techni ques may be enpF&Y&F24¥P7 7 her

fractional reuse schenes and for access termnals in the system

[ 0055] As represented by block 206, the access point 104 (e.g., the
interference controller 322) determ nes interference managenent
paranmeters that it may use or that may send to the access term nal
110. | n casémewhenembdréN nbdomorlink Hadelifki)H AROIimedadeh eutiofitlertbwl mmoker M
managenent paraneters for the access point 104, this determ nation

oper at i on nmayH&REbinierlapssarayderdstngdbasey arhide dpwmelitk (egupakharbiydy 8f

and/or retrievjng. the specjf] raneters (e.qg., froma data

menory) . [0681651]?‘1%‘“56‘%“(,%&§E%M‘3Iﬁ%ﬁ§c‘8fg§éceﬁoi (I’lt %04 determ nes the

| nterf er enceNAgIEAL 1 PAKAIEL SIS0 Wnddh So O/ RirinTNORS, AR BL EF S TR
0 e S ADdVe T h o

be simlar e para ers di scuss njunctron wth’

bl ock 202. I addiidRBally Bt RRTEnGARRINEH SR RRLAERLE Rad BYo BRI
determined in"a simlar “"manner as di scussed above at bl ock 202. For

exanpl e, t henaaGmes SalpONRL [ FRY 41 &F SdrvEcasédf the Wabd W MdyebeGandomly
nmeasurenent reports, CQ, DRC) fromthe access termnal 110. In

addi ti on, t detcacioes sTypaially, bG4verathe velue Nonaabe seficted kn ameffat toamore
downlink to determine the interference on such a link. The access
poi nt 104 atrHectivaly misigee itgriaence betvgehpgdspin e sysfopsT)q detawinstieneltse
the access grpi nt. 104 ngae%/‘%foo erate.wi.th one or nore other access

poi nts to detdf N R Wo9H Ot YRREh U Hnagement parameter. For

exanple, in t[@iflﬁgg C%?%atntbqe,%ﬁg \%r%‘n 1(':1%9 %1235 rerer i T fcgg%‘é?%gsaatrgd%ﬂ%d%lﬂg

access poin to determ’ne aneters are use

access poi Nk JlQGehand AN AR 843 dipbine ﬁ}@tdeﬁ%@tﬁr%@‘_ﬁéc%ﬁsﬁ%ixﬁﬁ witRin a
negotiate the Use of different (e.g., mutually exclusive) paraneters.

| n some casegbenafer, the esbaB e peixithitl Ofthaagceshgiodttsliand soviiot ke, ifttherayre a

interfere with another node (e.g., based on CQ feedback that

i ndi cat es t thage mnolteh ef notssléhat gre gosnity aneragtbery cehallendalug 6f Nonaydefuseteso

its interference managenent paranmeters to nitigate such potenti al

i nt er f er enc éhat neighboring nodes may be less likely to use the satne HARQ interlaces.
Conversely, if there are a small number of nodes in the system, a larger value of N may
be defined to improve communication performance (e.g., throughput).
[0068] Another criterion may relate to the traffic (e.g., the amount of traffic, the
types of traffic, the quality of service requirements of the traffic) handled by the access
points. For example, some types of traffic may be more sensitive to interference than
other types of traffic. In such a case, 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



13 [0058] As represented by bl ock 208, the access point 104 (e.g., the
comuni cation controller 328) may send interference nmanagenent
paraneters _or other related information to the access term nal

110.
For exanp/Vt9 2§%0¥4#%e cases this informati on nmay i ndi caf&TH§H08/077120

fractional reuse is deployed (e.g., whigh HARQ interlaces are to be
used, which spectral mask is to be used, etc.) on an uplink or
downl i nk between the access point 104 and the access termnal 110. In
sonme cases this information may relate to power control (e.g.

speci fi es upisbrikted reasstEtmipdyiendy. infetRBotidsa neghbesentaihndydefihoNks 210
and 212, the access point 104 may thus transmt to the access

term nal 118°9Fligge downlink or the access terninal 110 may transmit

toth [ 104 th | j nk. ot h i nt. 104.

use i s i nt BVB endd® AEHAGe MR alarisy dF %4 PG i TR e Rormaton

downl i nk and/ ot § R6&IKE o?&ofe@%céé%biﬂﬁéﬁg' M &gkt of Pﬁ@gcﬁcﬁsexﬁrg@g] ipal
N nag h i ount

110 may take these i1 nterference t paraneters to acc

when recei Vifigfd@hct REEOMhighka Bivef VRSN fiaf 9c Ak IRl WS, the
[ 0060] I n sone inplenmentations the access termnal 110 (e.g., the

i nt er f er enc eumbdrtof AR iBEGesmyd tied piven adtessqioinTBiag behéducébhenbe
managenent paraneters. Such a paraneter may be used by the access
term nal 110:daeidg te pyehabiliteoiynterforenechen eaoeaini DAHARR interitcenbiter HB30)
to the access point 104@%6"9" for use during uplink operations).

[ 0061] Ref er fAtHGUARBE afdIAdrQintarlacshivk at j ons relating to the use of a

down i nk wi JIORE. a@SarrBence i hirs e e TeeEratheithatl 1S o  om
dow be deverBE 6 "B TS B .
ranem 11 ng o g o b aaiieh S LSy BRETE QAT g AR, B8

t ake vari ouset@fiEodandd Glay AetefBihe fHe@ehotift dfSihtBifferveltRH $naly S REMQY QAL
As an exanple, in various inplenentations a tinmeslot may relate to or

be ref erredof the 36 HARQ anelaca tyubdivanecesapsihtdnd aasign HARG misiriacesthavieg
interval ("TTlI"), an HARQ interlace, and so on. As an exanple, a
predet er m néyvon urgrérense ta thatasress oiib . s 2 sPETifis examplarthegtivedk nedy [ bk

it d d df d | i nk t ission. A simlar scheme may be
Lns) gld ]9 [)? ugnp}aﬁ Egtg;néiﬁg ?hag@%ﬂ{uﬂ transrn?irs]sslcrnrlll l?ys the access point 106 on the two HAR

interlaces (e.g., interlaces 3 and 4) that it is using may interfere with reception at the
access terminals associated with the access point 104. This may be determined, for
example, based on the downlink interference-related information that the network node
may acquire as discussed herein. The network node 114 may then designate 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 each HARQ
interlace (e.g., for each TTI in 3GPP) and forward this information to the network node
I14. Also for the downlink, an access terminal may monitor the downlink and provide

mnterference-related information on a per-HARQ interlace (e.g., per-TTI) basis.



14 [00621Based on traffic and associated interference |evels on the
nonitored slots, and based on application of one or nore of the
schenes taught herein, uplink or downlink transm ssion maX]pbe limted

to a defi nEA2WHEE of slots N, where N = 8, for exanpPEVUSHRRPT{Ran

the total nunber of slots M where M= 16, for exanple. In sone
aspects such a fractional reuse schene may utilize HARQ i nterl aces.
[0063] I n a conventional 1xEV-DO system each HARQ process may be
assigned, for exanple, every fourth subframe, such that HARQ

ret ransmi ssBongriyf foatheopligh aabccessdaersmiad siag mdnrtosthb biplankeendptovadee
performed in slots (n+4), (n+8), (n-H 2), etc. As a specific exanple,
HARQ i nt er | Bté@arensayelpfed pfemytin on a perAARS mterlace (9.2 apdT 519 baws. Ingompe

cUEmt B o1 LIl SBAC ARSI 15080, et AL L2 ekl o
oL e T B AR SOZRLETEILALY il 5,8 acioR AR oo B

retransmtt %edwpé BofeSdHat @aﬁbéeﬁmoyéhetos@éﬁag)mwée%f BAR QlinRAdses,

upon a successful transm ssion, an acknow edgenent ("ACK") signal is

recei ved (e Ag.anothiéraexamplepddvilink Shmirdtamag pe adiustensn MpycDBEAREY ke

by ot her HARQ processes on the other HARQ interlaces 2, 3, and 4.

1006411 n sondeteasipeht sate at Witigle thc@ncess tconigel e ewgessidly datddeitredaNRQ@.,

interlaces to_ configure neighboring nodes (e.g., access points and/or
rage; c%@grpm

access t er iR vanaepyaaydnbescd on diorbest dot FoHfor §3AnABQ a
first access_ ppint may transmt during HARO interl aces 1. and. il
2 second acuBBeh g T RR Ry be Gifie Rttorshig RARD PREES 51 Hiyide tabed
result, int t ] c y
be- reduced. TT 00BN AaCr oo o mke ST Ry BTk s R HRE HARBRRSY
node 114 (egdeotiof BcHIMEh 10y2@ PO Are AdtheBiork R6dd dsRhited BBERAR
controller %2%0310de{'€ erm n%?%}%\% Orrsgn;[/m%AR('\)rienterﬁl aocfes may %e used by Q
each accessimpeaiaats foendghboring aod&ehs discusesitheradi)ed access points). For
exanpl e, a defined nunmber "N' of HARQ interlaces | ower than the total

nunber "M HHO7BARQIRN prres dspews thil desicartioa of opecifisd14BE) intgxladse byl rearcivanled

based on interference-rel ated feedback from one or re access pQints
and/ or acceeds HAmH egleprpdepeonsyhathan é.og?spagﬁag welipsg ORIt o 1

conj unction s%ch%n@eg Suzc)h'syr-ll-clﬂlflosﬂiza%ton ?n@% b iagiﬁgved, for exampie, using an
adjustment such as Tau-DPCH (where DPCH relates to a dedicated physical channel) or
some other suitable synchronization scheme.
10074] In some aspects, the network node 114 may designate consecutive HARQ
interlaces for a given access points. In this 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



15 tinme, the nunber N of downlink (or uplink) HARQ interlaces out of
the total nunmber M of HARQ interlaces nmay be defined based on the
downl i nk (or activity of neighboring nodes on the

upl i nk NIHAFg%
interl ace })ngggf may be a fixed val ue or dynanicallﬁca%$?ﬂﬁﬁz:@n a

case where M= 4, N may be dynami cally s$gt between a m ni num val ue
Nm x greater than zero and a maxi num val ue NmAx | ower than 4. |In sone
cases the value N may be randomy determ ned. Typically, however, the
value N nmay be selected in an effort to nore effectively mtigate
i nt er f er enceodseltldeery sabesoderspedific dgsagnation [Tivechdestess pbmaot thengfvotkrede
value N may be based on various criteria. 100671For exanple, one .
criterion Pay sand acgmp dgsigradion fplheithe pesctdpingyisd Sggpftaﬁ%fﬁ%?@tﬂém

i : .
boi bt s v thifR o ABehiresared B PP MiSecsies Ro i 107 (- A0 R T
points, and, 0%091%346'%%% ihtferfélja?(feecoﬁﬁafe?ﬁ rc@ﬁnﬁﬂl@?@% EB{ch%Q&&o%mt
are close to e another, a smaller value of may be used so that

nei ghbor i ngwNPERToNBNInR8r H&SSinki ckBnMimtcRtids eHBanS A¥Bss HORV1 0N AT kARG ES.
Conversely, if there are a small number of nodes in the system a

| ar ger val ueceifved\theaylub®l fikaf threadtwak nogy bivie 1o dizrewerit clat deoworRabdor Iance
(e.g., throughput). [0068] Another criterion may relate to the traffic
(e.g., the dentgnateddife HARfX¥inerlagehto baysed bpfhetapeshs paint tdéhapratds pginpi04
service requirenments of the traffic) handl ed by the access, points.
For exanpl eMag Py YsdesslARQmtstackny/m BRmesises dsrmeress peint P4 may
interferenceant hap of hter Lypes of traffic. In such a case, a snaller
val ue of N Fra)qorB GSE: P At di ti on, sonme types of traffic nmay have

stricter th u i . L g\
f@gﬂp U dh€ 915%1%(? R ag e DL Pbt%%gﬁ%%}cﬁ%ﬂhg g%ﬁé{ohpnode 114 or

interference ereby a ger val ue tor
selected randomly, the access point 104 may determine which N HARQ interlaces to

use based on appropriate criteria. Initially, this determination is thus based on (e.g.,
constrained by) the value N. In some cases the access point 104 may define or adapt N
(¢.g., based on criteria as discussed above).

[0078] In some cases the access point 104 may select the HARQ interlaces
associated with the lowest interference. Here, the access point 104 may determine
which HARQ interlaces to use in a similar manner as discussed above. For example,
the access point 104 may receive information (e.g., measurement reports, CQL, 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 select 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.



[0069] I n sone cases the network node 114 may define the value N based
on received interference-related information (e.g., as discussed at

FIG 2). For ex | e, the nunber of access points heard b iven
WORIPSE {1 TSNPy

access ter e relative proximty of the acces¥€
the access term nal nmay be determ ned bgsed on neasurenent reports
received fromthe access termnal. In this way, the network node 114
may determ ne whether transm ssions at a given cell (e.g., by a
restricted access point or its 16 associ ated access term nals) nmay
interfere wil@l$0h nelsghirosanteyd bydldckang thefdcnss pRindd@bmdy defbyning 9OMOEThe
network node 114 al so nmay, define N based on interference infornmation
recei ved fr SFSHRUSHOT Bk gt dengding spppnunication. Fos example ikeswgesspomf )4
2). For exanple, if interference val ues. are .high, a l.ower val ue of N
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of HARQ i nt gp aﬁﬁaetwmm@%zglj AEmhRPHE SieRbIB iR ek cforidgd hod®MBhe
cases the network node 1 may specify specific HARQ I nterlaces to be

used by speeaidescpoitaeyshaniyntizonikothe exesipt mingh€ ith eplnbrds dowdiénklib4hdaray
determ ne the anount of interference that may be seen on each of the
M HARQ i nt efimge & sasye aspefits/idis ragydesavles dafingngor BaosPRGH HAR@clent er | aces
having |lower _interference to that _access paint. As a specific .

exanpl e, t hé{]%é[ wor'R SHBYeAs 514 PHe 28¢5 PRING Fy syeshenigeheir timing (e.g.,

transm ssi o access .point 106, o HA i nterl ace
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di scussed herein. The network node 114 may then designate

i nterl aces maahd rdathely effetitmyfot hagldocieg scqped poiintd, @4, with tens of meters of
one another), or some other technique.
[0082) In some cases (¢.g., in HISDPA), overhead may be relatively high and not
orthogonal to traffic. Here, discontinuous transmission or reception (DTX or DRX)
may be employed whereby overhead is not transmitted during the DTX/DRX period. In
such cases, transmission for CCPCH and EHICH may be accounted for and access
terminals may be configured to account for the lower CPICH Ec/lo measurements they
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



100721As nentioned above, the determ nation of interference on each
HARQ i nterl ace may be based on signals received by the network node
114. For exanple, the likelihood of interference between nodes nay be
det er m ned’v%g&é‘@”d# one or nore neasurement reports re®EN{ESPIBPEM%ONe
or more access termnals as discussed hggein. In addition, for the
downl i nk, access termnals in the system may generate channel quality
indication ("CQ") or data rate control ("DRC') information for each
HARQ interlace (e.g., for each TTI in 3GPP) and forward this

i nf or mat i onpbint mheschedulodita trawsenigsiohs (Wiliak of dswiling) cothsIbksthy HARQRCCESS
termnal may nonitor the downlink and provide interference-rel ated
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a given HARQ interlace to determne the rate at which the access
ternm nal catheditRQIstidceymdpbodepltyvd imlatrangee tigu acosiith far cgirste Mnterference
accuracy). Based on the best data rate determ ned for each HARQ
interlace, &M &wﬁﬁb‘ﬁ‘fiéﬁf%y be made as to which HARQ interlace w ||

id h f f Al I
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nodes as discussed FA°seme aspec % on of
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whet her the correspondi ng uplink downlink traffic 1s's

Such synchr slicaat if@m mayo b@c%qfairﬁv ﬁﬂthe Eadnt xeRRdQccHSHdIfts 8k deployed in
adj ust nrent such as Tau-DPCH (where DPCH rel ates to a dedi cated

physi cal chtherveldragerarsaonfehaominge asagss ik tehsyaveh ponparten afiths HARGE.

[0074] In sone aspects, the network node 114 may designate consecutive
HARQ i nterl %%@C?Sdﬁ 2a Sy he aliesated fyanasra coverige hmcbarwgw p¢rﬁ01@ pkthevent

t he uplink nodes .i S no

synchr oni ze%APh ! teé gffks (Férgggi ﬁ{f’ %‘goc?fﬁg rf‘ggé? ISHEEEd a?—?&f—?@"’i”ﬁf eF1eflaRQ
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1-4 are assigne Irst access poln
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be subjected to interference trom’the other access poi nt on at | east

three of HARGrlan¢serlloct@sinehieway inayive defimddig.g0tn 4 fiecdasa@sSorPhfthBallys
not synchroni zed. [0075] As represented by bl ock 406, the network node
114 then se#fdisstedidasgdmrovarious criteria as discussed herein (e.g., restricted access point
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



interlace paraneters it defined to one or nore access points. For
exanple, a network 18 node 114 may send a node-specific designation
to each access 50|nt or the network node 114 may send a co

desi gnat i SHOEY?8#¥4%f the access points in a set of ac@@ggEﬁHWHp§m
[0076] As represented by bl ock 408, the agcess point 104 (e.g., a HARQ
control conponent 340 of the interference controller 322) determ nes
the HARQ interlaces it wll use for uplink or downlink comrunication.
Here, the access point 104 will have received the value N fromthe
net wor k noddefire4he transtofitepomeefor diffegert pomtsrik timed én btk wesiagmeflle dayfve
HARQ interlaces to be used by the access point 104 the access point
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sel ect the HARQ interl aces associated with the | owest interference.
Here, the atewwsstporent [Mmerraplegeniations evathdad ithd4aRQ(¢.at EPICGIEetc Yamduse
in a simlar manner as_di scussed above. For exanple, the access p0|nt
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out-of-cell interference.
fractional reuse may be achieved through the use of a transmit power profile. For
example, neighboring access points may use the same profile (or a similar profile) but
do so based on different phases of the profile. For example, a first access point may
transmit according to the profile shown in FIG. 6 while a second access point transmits
using the same profile shifted by 180 degrees. Thus, when the first access point is
transmitting at maximum power the second access point may be transmitting at
minimum power.
[0089] As represented 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



[0079] I n sone cases, the access point 104 may cooperate with one or
nore ot her access points to determine the HARQ interlaces it wl|
use. For exanple, the access point 104 and the access point 106 nay
negot i ate“f(b%gl%”zgéﬁ:‘fferent (e.g., mutually exclusive) Eﬁ\ 20081077120
interlaces. 19 [0080] As represented byspl ock 410, the access point
104 may determine a timng offset to use for uplink or downlink
communi cation. For exanple, the access point 104 may continuously
nonitor a link over a period of tinme to determ ne approxi mately when
a nei ghbori orgnm@d@%@pniﬂamrdéﬂgiheﬁ@ réposted baosmirssiroasocihtad atviess way,
the access point 104 may determine (e.g., estimte) the timneslot
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access poi Nigy 108RERY HBrtERdPR%ime. In this way, the transmit power profile may provide
adequate isolation when a large number of phase values (e.g., 60 degrees, 120 degrees,
etc.) are used by various nodes in the system in conjunction with the transmit power
profile. Conversely, if there are a small number of nodes in the system the parameters
may be defined to improve communication performance (e.g., throughput). Asan
example, the transmit power profile may be shaped such that a given access point may
transmit at or near maximum power for a longer period of time.
[0092] Different levels of isolation between neighboring access points (e.g., cells)
also may be achieved by adjusting the magnitudes of the minimum and maximum
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 vsed (e.g., a discussed

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



[ 0083] As represented by block 412, the access point 104 may send a
nmessage to an associ ated access termnal to informthe access
t er m nal IARanterIaces are to be used for the uplink or
downl i nk. th@(gr%"‘ii’:‘npl enentations, the access point 10%¢ %2%@@77120
E- AGCH (enhanced- absol ute grant channel p3or sone other simlar
mechanismto send the HARQ i nterl aces designations to its associ ated
access termnals. For exanple, the access point 104 may set Xags =
Ito specify which TTls the access terminal is to use. In addition,
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operations relating to the use of a schene
amount of VoIP traffic, the period may be set to correspond to the periodicity of VolP
packets. In some cases, a period in the range of 50 - 100 ms may be appropriate. 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.



for varying transmt power (e.g., downlink transmt power) over tine
to mtigate interference will be described in nore detail. In sone
aspects this_schene involves defining a transmt power _profile such
as the pr&‘??@ggﬁé“shovm in FIG 6 that defines di fferEET’Uﬁmﬂ?ﬂm

| evel s over tinme. Such a profile nay take various forns and be
defined in various ways. For exanple, in sone cases a profile may
conprise a set of values that 21 define the transmt power for
different points in time. In sonme cases a profile may be defined by
an equat i on[0087ky. , The setwodonatal! lhalve ey dpsigrate mhaseotispedues fer profil e
may be periodic. As shown in FIG 6, a maxi numvalue (MAX), a mninmum
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HS- SCCH andintsfeRrinSeirlated imfararton tipl honcivati onls 104 erhaaghichadinelssedray
be scal ed. [0088] As described in nore detail below, in some aspects
transmt poWdeinpdbedetioderdderdaf mes i designasedidieranbicar 18R degrges auhef use

of a transmit power profile. For exanple, neighboring access points
nmay use thepléaég)é’hﬁ#fs%"aéwf%’ té‘f BePEPOPELEYY B8 180t do so based on

di fferent of, the profil ample, a . fi acces Qi nt
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Thus, when the first access point is transmtting at maxi mum power

the second a@ge&fl NWdBLpdtAye RSighit@MIFeidhi a0gs@boifii ¢l tRBIBIRGWRDde 114 may

[ 0089] As represented by block 502 of FIG 5, the network node 114
(e.g., a prsmhdlaecoomnrdgbigoaivponahof tBd 2copfs folres innt set $fercesss poiosnt r ol | er
320) defines (e.g., specifies) transmt power profile information to
be used for [MPPEl eds reprasesivd $y iblagky &08pnd 540dhe accgwmaint A4 (cTgi asprofile

i nformation ms%lli ncl ude,, for. exa uch, as the transmt

pover pr of | FET0! FTCRRET A O e e se AU i G e R oa e R Gpower

period val ugroﬁle parameters it will use for downlink communication. In the event the network
node 114 designated all of the transmit power profile parameters to be used by the
access point 104, the access point 104 may simply use these parameters. In some cases,
the access point 104 may randomly select a parameter (e.g., the phase offset).
[00100] If all of the parameters were not 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] Insome 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,



[ 0090] I n sone cases one or nore of these paraneters may be predefined
or randomy determ ned. Typically, however, these paraneters are

sel ected i‘g gg\q@&%;t to nore effectively mtigate interference

bet ween nodg e system The determ nation of thi s PCAFGPHELT7a
may be based on various criteria such ags for exanple, one or nore
measurenent reports fromone or nore access termnals, one or nore
reports fromone 22 or nore access points regarding the CQ reported
by one or nore associ ated access term nals, the nunber of active
access t er niGidl BRCGyframitheacgossrteranad d Whindik the actess oot | @amhy monitas link

point (e.g., in each cell). [0091] As a specific exanple, the
definition &t d%@@%@ﬁﬁ@%ﬁ%? OB iitsrlinke ASAR ATRRIF oﬁt&%,@r asethes fehow
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are a large nunber of nodes that are close to one another the

paramet er s peyides nigihianed-cSQell hadrforgice Bmsdnmonodes may be | ess
likely to transmt at a high power at the sane tinme. As an exanpl e,

t he transm {0416%er Ipsahé tacarthe doeess hapeddsughcobbahte avii one pr avoasker
point may transmt at or near maxi num power for a relatively short

period of t BFASSS Naints i detegenne theyghase affsehialug oigs expnple.itheacsesy ppindVdHe
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deareos. 128" iL5ABS DAY 05 T GeBEBE Yy PRI HodBEof Hetdlehey Sfieth
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are a smal |l nunber "of nodés e systemthe paraneters rmay be

defined to ijguogye AQPURNEALYYHRS S ANIRRES foit qamsnhtgro%@]ﬁwmnk%
an exanple, the transmt powei profile may be shaped such that a

gi ven acces dagfe@oRthe@yrehtrtamsiit porbr mﬁﬁlﬂea?humitmplﬁmﬁg&\ﬁér th vady bpger
period of tinme. [0092]Different |evels of isolation between

nei ghbor i ngtiaedes sapoérbat nay ngftigate altdrErengt sathmeighbeingoiodeved by
adjusting the magnitudes of the m ni mum and maxi num paraneters. For
exampl e, a ﬂ%ﬂr@éﬂg R AL BRY Y DERTHG pHamClsest(E-&n mayBhER.THRIMYM. 2R
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over time. For example, the information described above may be collected on a
repeated basis and the parameters adjusted accordingly (e.g., with hysteresis and/or slow
filtering if desired). In this way, transmit power of the access terminals in the system
may be controlled in a manner that accounts for current interference conditions in the
system. For example, 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_1i 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 i each cell which may be achieved using the Ec i,j/lo measurement of
each access terminal_j from each access point_i.

[00105] Referring now to FIGS. 7 and §, 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



[0093] A transmit power profile paraneter may be defined based on the
traffic (e.g., the traffic load, the types of traffic, the quality of

service r I nt.s of the traffic) handled by the ac | .
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For exanple; “sone types of traffic nay be nore sensiti

interference than other types of traffigs In such a case, a paraneter
(e.g., the transmt power profile or max/ mn) that provides higher

i solation may be used (e.g., a discussed above). In addition, sone
types of traffic may have stricter throughput requirements 23 (but
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above in conjunction with FIG exanpl e, the nunber of access
poi nts hear th HG. §) vamximoaestue (RTAX ) almigindint fedud @IaA)iave a pEdod STdtvayHe
the access points to the access term nal nay be determ ned based on
measur ement defegd ferdhe poéleved from the access ternminal. In this way,
the network node 114 may _determ ne whether transm ssions at a given
cell (e.qg., 80d8%)ci dndascribedingneradetall beley, Hoorms aspssisiedeiiemlicnystion-besed
wi th a nei ghbari cell and adjust the. power.profile paranmeters
accor di ngl y epRR ey HaeE St ondt R aSF trafeive fisR BLPA RIS For
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the period pascBmEEs) dB¥reepiteds Jred hased F&rbx@m?feaéj 8R4 hocBQINRR Madny
del ay sensitivity of application data (e.g., VolPj and CQ /DRC
filtering/ dekcaye ¢ogling bhie: gefikyhéwoin Ellle 8 twhife aSkddrd hsccpBatintredivied
the time it is effective at a traffic scheduler for the access

poi nt). For usisgihpkame pofiteehifted by d 86 degrodsn g has, vdeg thedivgtumtese poiiak P
traffic, the geriod may be set to correspond to the periaodicity of

Vol P packet €celyRgdbmaxipyapattenyation thegeqnd ackrss paipp@anbe seeiving 6o s nay

be approprigﬁqﬁmlnt§g@%7inplenentations t he period paraneter nay be
defi ned based on the Huiber of access terminals bei ng servi ced.

£r3896] As 1 eoggAnt ad rOyeRhRg ky BRAK 7070 SRR 7GRS FawbiE I T YWk PSRk 14
component 342 of the interference controller 320) defines receive attenuation profile
information to be used for wireless reception (e.g., over an uplink). This information
may include, for example, parameters such as the receive attenuation profile, initial
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).



specify specific phase offset values to be used by specific access
poi nts. For exanple, the network node 114 may determ ne the anmount of
interfere y be seen by a given access point it uses
dlfferentQ§8 h§§&ngthe phase offset (e.g., based on Tﬁ@g@ﬁ@gnzo
received for each TTlI). The phase offsetp7associated with the | owest
interference at that access point may then be assigned to that access
point. 24 [0097] The network node 114 al so nay desi ghate phase offset
val ues for nei ghboring nodes in a manner that mtigates interference
bet ween t hel de@s A@sﬂsﬁe@ﬁ‘ééﬁlaﬁfﬂ&e dheanbindionoha reseivasitnuateneprefie may
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bl ock 506, the network node 114 then sends the power profile
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the transmit power profile parameteérs to be used by the access poi nt
104, the acdesgstpaiimton]fétiomyith ilabeivsttehieise pRdillan®dnetSely) it Re a
cases, the access point 104 may randonly select a paranmeter (e.g.,
the p hase ofmslbnymbar @610} ir the aystenp fhetpammetaramey be defived & ingrove

desi gnated by the netmork node 114 or selected randonmy, the access
poi nt 104 nﬁ%}“@é{lié?t%ﬁﬂr?é RFRERC (ol fEUERRI s psexpaBledhprrogiyp F‘@?.W-lﬁt&lﬂe
criteria. 0. %Q'ﬁas (g c h access 0|ﬂg é Iene
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use in conj Yachie nddi thgn 4 sppwer profile, mninmum maxi num
and period paraneters t é aé%e S pé?ﬁ?%104 received fromthe network

node 114.  [00110] Different levels of isolation between neighboring access points (e.g., cells)

also may be achieved by adjusting the magnitudes of the minimum and maximum
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 receiving at a lower
attenuation level.

[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



[ 001011l n sone cases the access point 104 may sel ect the phase of fset
value that is associated with the [owest interference. Here, the
access poi determ ne whi ch phase offset valu i.n_a
simlar na"ﬂ(rr)le‘iogés I scussed above. For exanple, at bl O?@‘@J@gﬁ%ﬂt{no
access point 104 may receive informationg(e.g., neasurenment reports,
25 CQ, DRC) fromthe access termnal 110 and/or the access point 104
may nmonitor a link to determne the interference on the link. As an
exanpl e of the |latter case, when the access point 104 is idle, it my
moni tor i nt &1f dlastiarore Framayissiqne ¢ bigher gitenuation kswicls mey Bowsdi(ak. 21 n t hi s
way, the ac ess dgq&g 104 may sel ect the phase offset val ue that
provi des m Bf-cel | interference at block 510. [00102] In
sone cases, ac i Ot V. Qne. or. nore ot her
access poi nt Mi? 2 quoﬁﬁ%g&tthégé}%’g% en'oo’t(2 ? {“%%a?% WA S TEXARPIEO%Y he
access poi nbro%@é‘pa@ﬂﬂet&b%aﬁﬁ%ﬁ?&e%& Hﬁer?&@&c%a@@ﬂ@éﬂrﬁh@n& Lﬁ&iback
different (e.g., out of phase) phase offset values. In suc case,

t he operati éom @ obhoekachER poiys andlor beepesindhieth thé 8Q%E3s d?@ussed above
represented by block 512, the access point transmts on the downlink
based on t he» @ujunetian witlahKni2). Powssmpleothe hembaiofisceessmints barsdby gipawer
nmay vary over time .in a nmanner that may nitigate interference wth
nei ghbor i ng2$f6tdsrmipg @adi roipdveranswy of fenesesppaints lethp apenveanigal
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termnals in the system may be controlled in a manner th accounts
for current adindtelie eention porfik piransteisncdoddingly s TRemetivork rdanpd slso inby
interference increases at a given node (e.g., as determ ned by CQ
reports), t Hefinedhe paiemgieondnscd ananterferenasayloteatiop dersid fiom eesir ok f i ed
case, maximumi is set equal to mninumi for each access point_i.
The netvvorkaﬁwoi‘ﬁﬁ(er%:fsﬂﬁéws%ﬁ%téﬂgt 2k0 set these values to provide

6 L (I M Rt
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and 8, operations relating tot a sc ry| ng receive

attenuati Onccﬂlﬁrogchanﬂél é" pkcaiipruiaidr ehanaueétcP ﬁ[f&'xﬁg@ddfﬂytdsgi%ﬁssed above.
interference wll escribed in nore detai In sone aspects this

schenme i nvol0pd$4] dembneprgseated &g biock 764, tieparad ¢aoes the odtivbek de h 1amay he
profile 802 shown in FIG 8 that
specify specific phase offset values and/or other parameters discussed above 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. 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



26 defines different attenuation |evels over tine. Such a profile may
take various fornms and be defined in various ways. For exanple, in
sone Case%}/&:&h’bfﬂgdﬂf may conprise a set of val ues that Pg‘f‘f‘dsﬂﬁwﬁ%‘?zo
receive attenuation for different points in tine. In sonme ¢ase
profile may be defined by an equation (9g., a sinusoidal wavef orrr).
As shown in FIG 8, a maximumvalue (MAX), a m ninmumvalue (MN) and
a period 804 may be defined for the profile. [00106] As described in
nore detail below, .in sone as ects recejve attenuation-based
fractional ﬁ@i&@@f@rﬁd@f%@ (8&hil Y degreas oBLRfIPhased Phpse ofsct Yalpesder the access
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access poi nuetwayk heleried eiay isergl @dodaispeaifinddighetiunat ieash. acEd30 pOIR] orAbe
represented by block 702 of FIG 7, the network node 114 (e.g., a
profile conpementngitd IHMmaysend moerher Esgeatior o ebof te ag26y padek imest of
receive attenuation profile information to be used for wreless
reception (8GSSP¥Er an uplink). This information may include, for
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points, the density of "access points wthin a given area,
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are a |l arge nunber of nodes that are close to one another the

par anet er s wiggrithen Belynmedalfoddidratnarepigbbalifichglwodese mrpnjvectioessith the
likely to receive at a high attenuation |level at the sanme tine. As an
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val ues (e.g degrees, are

nodes in thgss%m{esmlﬂhnh&@%gmﬁtwaene@ tm;ré 'ﬂf‘ez&@é&@béﬁﬁt mtﬁwerﬁﬁhe
profile. Conversely, if there are a small nunber of nodes in the

system t he paichiphberdfsamyahleac def innstinila mmémememmmooat F@example, at
performance (e.g., throughput). As an exanple, the receive

at t enuat i onbipcl/0$ themagesbpoisthldd ethysectvetihfarmatiogi (v.gn neesegsenp vipatts)may
receive at or near a maxinum attenuation |evel for a |onger period of
time. [0011éq0mtﬁl?éﬁ>0éﬁ%tenr@wlé06$ d/oitae agcesspopEd Qb By FOnHa okt access

points (e.g, détermme ﬁ?e 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.



al so may be achi eved by adjusting the nagnitudes of the m ni num and
maxi mum par aneters. For exanple, a larger max/mn ratio provides

better isg%g%%gﬂ%ﬁisphe expense of having | onger periogé?ﬂéﬂ%?gﬁé?_

where an ermnal is receiving at a |lower attenudtion

[00111] A receive attenuation profile papaneter may be defined based
on the traffic (e.g., the traffic load, the types of traffic, the
quality of service requirenents of the traffic) handl ed by the access
poi nts. For exanple, sonme types of traffic may be nore sensitive to
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transm ssions at higher attenuation |levels may be used (e.g., a
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(11 or § ng/ dera RGP S lReh MaNaGnt fubiraf e P L B g Sorsi Gk
704, in somg, &@%ﬁsﬁerﬁ.hﬁo&%mgfe!&hgQ%uééoﬁl .Xn%a%ﬁﬁrf&{ttéﬁ%dﬂghﬁy%ase
of fset val ues ancUor ot her paraneters discussed above to be Used by

speci fi c aceesss@ishSrecdiofd Mpdvioar [dviaPat DRt Womkren@eRs AdifltsiltYeases. Tna
determ ne the anpbunt of interference that may be seen by a given

access poi ntinvtidied caseusesmdin { Bretrtqualad mésmofn_{ foe epthasessppdiset andThe
phase of fset associated wth the | owest interference at that access
poi nt may t kerrdled asasigHagmarer pedisqesed §80¥oi nt . [ 00115] The network

node 114 al esi gnate ph ff val ues for. neighbori.ng nodes
1od% ey OB SfsheHneusy fe B Sland 50.pb0mtR: Ao SRR RE D

specific ex . e h ine - UL .
transnissioﬁgﬁVHFh5“%%%@%§§%§¥§§%§F&%#Bgﬁ%$gﬁ%§%g%%Fggaﬁ%qﬂﬁgggﬁngﬁ
at the accegs, QW RinkhOd be HebSibBRN B ABhAT Ws ARG tiodQrabE¥ANB)Eom RAFEd
on the uplink interference-related information that the network node

114 may ac(qutahgni@8urtlioSid 98 a@drdfigedtimddiers Mbichpink afiogeimbletemayiofid) any

relate to or be referred to as a frame, a subframe, a slot, a transmission time interval
(“TTP”), 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



29 designate different (e.g., 180 degrees out of phase) phase offset
val ues for the access points 104 and 106. 1001161 As represented by
bl ock 706, twork node 114 then sends the attenuati il
infornatié%égﬁm@§¥¥ged to one or nobre access points. H@p&ﬂmﬁ@@ﬁ%rﬁ
network node 114 may send a node-specifg¢ designation to each access
poi nt or the network node 114 may send a comon designation to all of
the access points in a set of access points. [001171 As represented
by bl ocks 708 and 710, the access point 104 (e.g., a profile
conmponent 38ubiggmey piea timesdetiverilsricecand heeess pant BRItHdTEEH semdipRgion
receive attenuatiqgn profile rameters it will yse for.uplink .
communi cat i :’?WHFH&“E@éh?mﬂ%@“ﬁéT FR“W@H@LT& CrgRisH g%@&ggppwgpt

t he receive ,att at | rofi] e neters ta. bhe used by t access
por nt 104, {18 ERNERIPREP bl P G AT oG S URT oy b R BERE
sone cases, [§0185/2C 48 §SnPNpBlts, hOteMRNafi ANHW WheBE! £5dde iR MUAREESH
(e.g., the phase offset). 1001181 If all of the parameters were not
desi gnat ed byndniiRingeumByg K givesl forlidd o 04 tis el @G SAnT AR IhinihHBoWAERES S
poi nt 104 may determ ne which paraneters to use based on appropriate
criteria. | mtafaypecarecass) difthengeciss of dicrimasiy. Forpkanplnta mde may
tracking algorithmto dynamcally determ ne a phase offset value to
use i n conj (RIE4N BeMiFapHNittHE ndbese\partigns e e gat Hlgke pssociaphivify frgher
maxi nrum and riod paraneters the access point 104 received fromthe
net wor k nod@“%%ﬁ@wf00119] In some cases the access point 104 may

sel ect the of . : IS, clat i t
interferenc@ﬂﬂa@reﬁ&?%gngg%%gggggﬁ%P’T%%aﬁg%ﬂggggwﬁ%ﬁgﬁq ?%ﬁwﬁﬂggge
of fset val ug1f @ gISfih&id ShifdllcahpSRANI6 FhIhRFURIEIARING 326P8r some
exanpl e, at block 708 the access point 104 nmay receive infornation
(e.g., measuthenBiitable ep insly detepiiint howagtesSranenititinRblofldiG @neltenshite
access point 104 may nonitor a link to determne the interference on
the |ink. Asmgslosysarpltebodividaéintaperdenscagint diffesent nbdes avyesisctpelynefiraiod
isidle, it my nonitor interference gload) fromout-of-cell on the
upl i nk. |1 n fRICtrapaRittiph@rEgons 87 pafenf thase timgsloortians. This myparwlys faset

| t hat i.d i ni mal -of-cel | interf .at, block 710.
30 [o0120] PR BT hordaa Saut S eSS S OB B one
or_ore ol NeinB6SRSSHBBl By OndSLERALAR ASoPARSE, kT EoNAHEr i

exanpl e, the access pol e access may negoti ate
to use diff@rRRbt dRtigh. , HAbLIt SouRNRSBYrePBRG a0k bR/ tiMAbIBGSortidmSHEN a
case, the operations of block 708 may not be performed. [00121]As

r epr esent ed defjnedIto ok hidd 2ybpoltnadeess npodontigwone & tes oomay bredafipkd aka
based

single contiguous period of time. In some cases, these timeslot parameters may be
predefined for a system.

[00127] Insome 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



on the current receive attenuation profile (e.g., by applying the
attenuation profile to received signals). Thus, the receive

attenuati ry over tinme in a nmanner that nmay mt|i
interfereagggagpﬁﬁﬁ%ighboring nodes. [00122] The recei&gggﬁggwgg?¥bn
profile parameters (e.g., maxinum mnigpm and period parameters
defined by the network node 114) described above may be adjusted over
time. For exanple, the information described above may be coll ected
on a repeated basis and the paraneters adjusted accordingly (e.P.,

wi t h hyst er eatfizugnddp aet teAngwit dprings lapgpr perogrsagerod @ yimeplat ertfiesofitiaeslots.
recei ve att nuat%ﬁgﬁgL the access term %%G in the system may be .
control | ed MI™¥™ CIf Rt @ SAUGURHRDSF 8F DQAG? Rt Sy &F BRggot portions

conditions in_t e or._.e ttenuat | . maxi mum
attenuat 1 on|C el G THE Pl B RE8 TR o PR SRS ot ut
one or nor e . 6HeRRatRRl faHBrhdeE RAS Efiroubfn®. Si NPl i fied case, maxi num.i
is set equal to mninmimi for each access point i and controlled in a
simlar manpeEy2sis dihgceidgsietpationalsoRBltefilkef Ristd othbawricqekl & 9
and 10, operations relating to the use of a fractional reuse schene
enpl oyi ng seineuttiof gafficams mipss bhmafiie.the quapipndisavicegyquommants opthe neffe) a
downlink will be described in nore detail. As nentigned above, a
system may bedetdist thelascessgodne T exnpnrle.derp hngs of WdEr awy bamosphsenpifve
various inplenmentations, nay relate.to.or be referred to as a frang,

2 subf rame, GG ence teh o EHYBS BiEicd® pidr s Mo RSSOt PR Oy Ob

i nterl ace, ﬁ@ﬂleﬁ%n%r m%)%os%ﬁzﬁllﬁdn% ARG b Rwed t%é ﬁ%&éi&}%&i&ﬁ“&e.
schenme may i nvolve configuring nelghboring nodés (e.g., access points
and/ or acceggditiéd, malypls $Qrdte M} Ravels@Bdr HIABSEHPhE deBGir ¥t Butdess
portion of one or nore transmt tineslots. For exanple, a first

access poi nkeriyitly kinsfctendd)viiReeba 1drptr3tmadt boréibnd @abes definpdr t or the
entirety of a 31 subfrane) of a tinmeslot while a second access point
transnmits di@012g a Tediordlopportivwsralicenay. he dfiotheasepar inteoferanbeingibf r ame
or the entirely of a different subfranme) of a.tinmeslot. As a result,

i nt er f er enc & ¥4t Forgremplsdf itaErence yrlupetrabigh i the shdedners fimsslot

eduoes, OG5l By BRI ERF o Sl SO P B BT

ti mesl ot naﬁohﬁxglve determ ni ng how nmuch interference is present on
di fferent p.rt!ohs of the timeslot. For exanple, a node may refrain
from transmggzmg OhelbPOERoRATbiRRS0DIaP tHeldire Bk Bhisell BAnt@f&ence-related
associated wth higher interference. [00126] Referring initially to
FIG 9, as fegbetdnechdnyr nidroeadce@Gidints hrel/oretyusy ermindie irlthd sywerg (¢.2.as
timesl ot control conmponent 346 of the interference controller 320) or
sone ot her giscesasst aboupy iFoy exrmmplel @easpticrmaind Gogagurginormenorta ABHPL reports
timeslot or .a set of transmit tinmeslots is/are to be divided into
portions so ORHACCHF A fordgipraie i §xirat P W%Fhfgﬁﬁogqsamhe system
transnittingldur“%%e%ﬁt(%Eagﬁﬁg_of these tineslot portions. This may

i nvol ve, forfg%%ﬁp €, detérmnihg paraneters such as the structure of

each tinmesl efo189F i QAepklifitdd k@4 1ih R 9&36{1@5 hét%i?k ndddq 1816 of

each tinmesl ot portion, and thé |ocation of each tineslot portion.

Here, it shepdctlyBgecamnialApetiohhigtbcaise MeshetilitRsdd! PYmd @kestBY be
defined to include subportions that are not contiguous in tinme or may
be defined @asecalospargdrs noaritci agsigard ipe randdmoharmemnelyplaallg deecasths,

t hese tineslot paraneters may be predefined for a system [00127j1n
some aspect Smepet pratiensarerbe seleceda 3 ¢Hos] tomibgnte inéﬂﬁéf%ﬁ%b%ﬁ et i

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.



mtigate interference in a system To this end, the tinmeslot portions
may be defined based on how nodes are deployed in the system (e.g.,

the total of, access points, the density of acce '

within a Jﬂggﬁﬁépgk, the relative proximty of the accgégﬁggﬁ%@??mand
so on). Here, if there are a | arge nunbgs of nodes deployed in a
given area, nore tinmeslot portions (e.g., and possibly snmaller
portions) may be defined and/or nore separation nmay be provi ded
between the tineslot portions. In this way, neighboring nodes may be
| ess | i kel yl40832s e Fonedepsitiank amecsess Poisbmey drst poeonfigtes fie pesriciersifinesliod

nei ghboring ti.nes| ot _portion). and, otentially interferi nodes
may t her ebyp‘E}é‘C’n'3JZ“teéf?Fﬁ"F§ e Wi e RS AT Tl REFtqm g gt be

per cent age 1] I r i ts. varsel L. there
e a st SrreibodfB s Bhec paTen ok BB BN By, MRS s
(e.g., and pOEEHB Heh BE SSIRRA LS RS I RSy E&H@ﬁ.afn&é?f&ene@é(ssgﬁated
defined to 1 nprove comruni cation performance (e.g., throughput).

[ 00128] ThewithBiesisobf he kédoad SnablsOpoihoh Msy theih bogderBaseide @ bhdhe on CQI
traffic (e.g., the anmount of traffic, the types of traffic, the
qual ity of swppus cBlertedavaramentdoime)hdht netforlconhatietinexy thgn dskign decess
poi nts. For exanple, sone types of traffic may be nore sensitive to
i nt er f er encEMEHBPOBIATESSY Widh lopiegifintederengs 18 therfceese QB nor e

ti | ot i be .defi ned d/ tion, b
oot Do, IS5 T SRRl BB s
traffi . c | Ct i s e .
Nt R L S A

defined. [O8daHie, TRGetbiniBSd RHirRAN a@ASnahSLaniBY: oG cAeflidedgbased on
interference in the system For éxanple, if interference vafues are

hi gh in theasystitorily sabe poiviesinat! @edrhinds Srofibyn doctiedianads psidl) asednor e
separation may be provided between the tineslot portions. [00130] The
oper at i ons whehiranskittiog onthe uphinl eYaypected ddied The access terminal may then be
interference-rel ated feedback fromone or nmpre access points and/or
access t er nFemlgsredio per SERILNERL gortige. it Eugse assapiaige yvith s use of the
exanpl e, access.tern nal .nmeasurenent reports anclor report om
rccens hodesray BE R IR PG BUb e e FRB S e s BB Lo des
in the syst gmgBYnddll e Bﬁgﬁle‘ﬁﬂa%&%ﬂﬂ@ ti?{%ﬁ%@%ﬁéﬁ%dlagg’&c%d with [ogRiesent ed

by bl ock 904, in sone casés the hetwo may specify specific

timesl ot pordir@Aénck Q.0 CasUs@EatEYbEME tdvdsCuphaf @8nshinp 0GR&Qscekde
ti mesl ot portions may be assigned in a random manner. Typically,

however, therminabsidats apaciatadnscasnyoibe sel ected in an effort to
mtigate interference between nodes in the system In sone aspects, a
det er mi nat i {1341 wHihe Retioperqdst! 1 lse imsn dasigiajeimesdal @ogivss fod ngighbarmg
be simlar to,the operations, of bl ock 902 descri bed above. E?r

exanpl e, t hBOYFE{WHFRIHEHt @1%%@8@?%9% B/ R ECARBTnt gt specific example,

interfer enC%etn%%\yori( %ocﬂeslslgrcéaa);a%genvr\ﬁr}eqm}t SW;[l]ii t%e{ngrtnist 3h tb%/ %Saccesg’goint
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



[ 00132] For a downlink, an access point may first be configured to use
a first tinmeslot portion. Interference associated with the use of

that tine tion may then be determned (e.g., ba

reports c§+$g%$§%“%Ver a period of tine). The access pgﬁﬂggﬂﬁég%ﬁ@n
be configured to use a second tineslot pertion. Interference
associated with the use of the second tineslot portion may then be
determ ned (e.g., based on CQ reports collected over a period of
time). The network controller may then assign the tineslot portion
associ at ed #ohts Tewd¥CH Giehsres APeH eelateptordedirgicd Physinsi phannglporisesie oty
an uplink, an % cess termnal may be configured to initially use a
first tinmesPyR %é??ﬁ izafigh ssheBFence associated with the use of that
ti mesl ot pordq , et er m, n i ndi t S e n
the.tr ansim 100abler 4Pt Sien B BBIsty 988 ERTHENTIRH: 1 DEMEE Gl paiRe%P

control conpgpds P&r’éﬁ@ﬂeﬁsﬁt AFROE AR Dr HRFERRRAPLIM). Ho EMILA network
transmtting on the uplink over a period of tinme. The access term nal

may then bene@nfidguyaend ®nétkespacifie d@ishationsdact adeeystpbbor thehesbes griee
associated with the use of the second tineslot portion may then be
det erm ned (& gay sad adosgemsiesigadioud) all Thibe pakssgrkntnodescldibhcomy poihen
assign the tinmeslot portion associated with |owest interference
(e.qg., as i NafBwetk neyied kbalpomey sendpine akmereiBine OLipw Wtigatipes to il access
access termnal .and its afsociated access point. [00134] The network

node 114 al BOMHdS’ WLt HASTEMEHIPAPSERSY t i ons for nei ghbori ng nodes

in a manner Mgt | I pterf : , .

speci 116 ex iR "REIRETl G, 055 AoREhAERIL IS oRRERs s nfy b
transm ssi ORe/yABy 8k 6&SS Rt Fr dbNRLARYpdritidRE bEELactbss RerhB6e Rir ipiniat
an access termnal associated with the access point 104. This may be
det er m ned, op@aticexammliatly, thadeanik dabewilDyokdardd. | nt er f er ence-rel at ed
information that the network node 114 may acquire as di scussed
herein. To HB3§at esgeprhsepistdbnbicgk 1002, ¢hef ascesnpeint i Heeige tawimrdslon oaheroll 14
may assign different timeslot portions tqQ the access points 104 and
106. [ 00135FomROncRiMEOE HicdpleH§rentegErtrolds 322 istermings the timsglet noromniyvill

Synahr oni 2o B BrHEOK 3BT RR T e BB e pariege T i€l ol

synchroni zat; : i , j i 4
such as Tauﬁkgéﬁﬂ?&ﬁgﬁg %g%aﬁsgﬁzégéﬁﬁ%ﬂgﬁg@é?%%?%%pgﬁi??t§?§§E§Iﬁg )
or some ot heHesStihbaAd pBrtamaChHr BhieZales QRe %B@gﬁmh@@&éﬁ}ane@mfye@ree@@mﬁd
by bl ock 908, the network node 114 then sends the tineslot portion

par anet er s titnestef pondgh toms@ne or nore access points. For exanple, a
network node 114 may send a node-specific designation to each access
poi nt or t hédHaPhorkthadimesletizpriverywasind designotedony thrersdtyerktiodn ! tooral | of
the access pqgints in set of access, points. The network node 114

al so may s entlesibrapforiy e ﬁ?Cﬁ%SrPgl%flﬁ%w REAmEAE FBieS tmgsiohperden odise
poi nt's for yae, iR ,3¥0ehnont sl | . ReLatians L AMAT oRELeLhifg oW
to FIG 10, ¢t 'S FPOWMERET t S%SCrF es 6befa P OS>t may be pertorned
by an accesgoRabiforficl A Hlfp BRI RS AncBNHACCES Seck B BINIb4 bR

uplink operations. Initrally, the dowlink case w
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)

titneslot portions.



[ 00138] As represented by bl ock 1002, the access point 104 (e.g., a
timesl ot control conponent 348 of the interference controller 322)

det er m ne slot portion it wll use for downli
connunlcaﬁyégﬁw@%ﬂ? e event the network node 114 desig%g?%@ﬂpﬁgntm

timesl ot portion to be used by the accegs point 104, the access point
104 may sinply use these tineslot portions. In sone cases, the access
point 104 may randonly select which tinmeslot portion to use. [00139]

If the timeslot portion was not de3|8nated by the network node 114 or
sel ected raHfdilly, Asteprawseieddypincktl 08hhansgesaepiar Hiveaygdntming wmn@t

ortion to use base riate criteria. |In _sone as ects
hocess. poi nPHIG Py OB Ehk ERBmE o O AR, HELEtEs B ety e

| owest i nt er%nei{n%&fs‘gy m'aﬁ ot 1&@%&0 huiering B n% tolﬁ’e‘%%%% a%@%og{nrﬂb&e {1%“

timesl ot portion er as
bl ock 904 (ﬁm@MxmﬁﬁnH&é&ﬂmﬂ&ké@&ﬁﬂhd@@q&hﬁ&%ﬁﬁﬁ@ﬁnQMERﬁ§QHémﬁ%&&ﬁﬁﬁ
of time and nonitoring CQ or some other paranmeter during each period
of tine). [Q044Q} dbBrnSisdR.£a88Mate) e tidrslessoriéd fMihinkQ4 tHEaéihDOREY rRide.
with one or nore other access points to determ ne which tineslot
portion to UbeacckEsrposianpltiesn syheiraooeds tipeslot tiriidg parign phds dordss to
point 106 may negotiate to use different (e.g. nutual“i excl usi ve)

0

timesl ot pofhaf BwS. In eefagpPE s Ay b i ederiedaingy TgnddiCH pwametehe

d t ffset to for .downl i nk
cormuni cat | M1 B HssgRs et ol S icherES pen® Pt o e
moni tor a 'F}é?éh }éﬁam nPrg 8&9 gﬁrlenggoﬁ)q %b%éﬂu@@d&Bﬁrt%;@ch{l]lifor}é\ﬂﬁQ

a nei ghbori es an ransm ssi ons

the access E@Beﬁﬁteﬁaﬁlﬂal%ﬁckﬂ%@s‘l&ﬂpﬂﬁwﬁ?aﬁ to b&Sdct TR ddvhfink] EFPt%isQIfay, the
portion timng of the neighboring node. The access point nay then
synchr oni zeatdess pdinta 4 ataytschednig dpenlinlomanamissions ook bealiviibblchatestot me.
In sonme aspects this may be involve defining a Tau-DPCH paraneter.

[ 00142] As p@%b@%@hﬂédOEQ bl ock 1006, the access point 104 may send a
nessage (e. ? |nclud|ng tlnlng of fset information) to an associ ated
access ter mHA3k o TUSHBE YW frothg wplinkssopnayin fﬁarpprw@ﬁ by bRk 11892, Hhsraceesis

o tonodul Bt @t VRl Bned RIS aed MR AR R IR biiafof
portions ( bmlﬁ%el[%p@lmk[cggﬁﬂﬁlcaf[w gk QRN th@flét@grk'{%'d!a Ry §é§%ﬂ§treh the aS

represented by bloc access termna
i nt er f er enceinzeivt fotidiito 82 dded B LIRS 4¥cE8 Serinil | 107HRE b Qs OHKTHANS 0 bty | |
use for uplink communication. In the event the network node 114

desi gnat ed sineply uswebdsotinpslot poticnst dn bencssd, e atdess @oniasisl 10etayi nal
110 the access termnal 110 may sinply use these tineslot portions.

I n sone casé&ndompescietwhich timeppipgition© usdy random y sel ect mhlch

| 0014 If th |
des: gnat en VIR et Roes ma et na egéﬁaé%bﬁﬁé%%r KOS A
term nal 1196193 d %ﬁ&omlpf tﬂg a% Ctenmh{l‘eﬁb %O{e;[*rhfr)lgw 1mqua§1icfgon Q) use

appropriate”cri ccess termna

sel ect the phymehaby I’B?ﬁatté 8“teﬁ§ Sﬂc‘sb%te%%e\éﬂstthe bE8ss OMBRAI 1'16‘%1%8“5&&&@&9
(e.g., lowest transmt power). Here, the access termnal 110 may
det er m ne whih@hlot poresd Qbodiaed wim tHeQoW&e intdiHfeRerst (8.4, AlowdR MG miBFower).
di scussed above at bl ock 904 or this may occur automatically due to
the power céiste, dic sopes Ermnoabl df mayhestandesshipoiinesldi@értion 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



[ 00145] In sone cases, the access point 104 nmay nonitor uplink
interference during a tinmeslot portion test (e.g., atest to

determ ne I j,nesl ot portion has the | owest interf

such casegye%ﬁgm%%ggss poi nt 104 may instruct the acce?é%ﬁggﬁﬁﬁé %110
36 to use certain tineslot potions duripg a given phase of the
interference test. Alternatively, the access termnal 110 may tel

the access point 104 which tineslot portions are being used for a

gi ven phase of the test. JOQ146 In sone cases, the access point 104
may cooper at®USFICERRIBHBCYP! abipes Giriner ecadbascssthetaterereae 8t ne whi ch

link ti | ot ti t . I t h 0j nt 104 and
K oS BeROAL I 2 5 20 ST G o B8 R0 TR el 2"
excl usi ve) b%ﬁ?§4££P99%§%ﬁqgra%pe b. & fass, the access point 104

may forward s 1 ntor lon to t access termnal 110. [00147] As
represent ed (48] 0ak sdDdased IR RERERSnt B Aloofckihe RR HELERBINRLG
timng offset to use for uplink or downlink conmuni cation. For

exanpl e, theceeqesss toaterdrnale wiliich wpink ciartiompatisd v vsanFérekamdple) thk over
a period of tine to determ ne approxi mately when a nei ghbori ng node
commences aneresimisntil04 and tinopdesspanris 06 ity trhigasiaisalp use didfcrotiess, mutually
termnal 110 nay deternine_(e.?., estimate) the tinmeslot portion
timng of tREHEYHBSHPIRP IO N Mch@casss ihgarsess paiyt 194 sray Jorrwrdibisa)

110 may rec%hve %iniqg offsq;n&n&qﬁﬁation fromthe access point 104
(e.g., a Tal DPBHOPL ARETEN AP her case, the access terminal 110

may t hen sy ni oo I i part. i on. id s, i .
that time. TO0176) “RecP St saan B uo T Rttt Ll Bubinc
110 may senémind@Eea0aist SriupBnlosicRSiROtdhmifibatiod. Fof Qafpld)@caAc&sss
poi nt 104 which tineslot portions are to be used for the uplink. In
this way, tkemaatéeEsmiecantinaduslyifonimy a Sohechtlagetipd bkne@tdetermine
transm ssions on the best available tineslot portions (block 1008).
[ 00149] The apiyeximatphewhen oraichpatingsodsaoigionets aa cadsritspmasnaidsibies g thin
an attenpt to continually proyide the best tineslot portions for the
nodes in t hé"awg‘f agresyt éié?iig@ééﬁteama%@%i SHOAkY thsdimeslgbreriomdring

transmt durj i i, o i1t i re accur.ate SNR
estinate (oopne FERbELRRHE ML ES Rl RS BTN BT
not transm AUk BonA8h HdhthO Y &LBERhtabapng! §T£@Dpﬁﬁ\r%1%é?&s.tﬁreither
isolation (e.g., for HSPA). In addition, provisions y be nade at

access ter nci) the hereaOe@minAl 1fl 0maly/igen synchronize the timeslot timing portion of its

uplink to that time.

[00148] As represented by block 1006, the access terminal 110 may 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



37 | ower signal neasurenents they nay see from access points

enpl oyi ng the above schene. [00150] Referring nowto FIGS. 11 and 12,
oper at i on%éz‘;ggmgﬁ% to the use of a fractional reuse S%Eﬁfﬁgztﬁm'i%i ng
spectral masks on an uplink or a downlink will be described I n nore
detail. In sone aspects, such a schene @my involve configuring

nei ghbori ng nodes (e.g., access points ancUor access termnals) to
use different spectral masks when transmtting. Here, instead of
utilizing all of the avail abl e frequency spectrum at constant power,
each node e pign Jeeasirepents thy May s&¢ g aveest ROTHS HEPIGHIRE HierAbeBRer
spectr al den&iﬁ%. For exanple, a first access point may transmt
using a speé "mask associated with a first set of spectral

conponent s gﬁ}a%;’ %%érﬁég;n&m%%sphmﬁi %%Qﬁ{o%gﬂ%%tﬁgqg&%%s 9%;; rku”?

while a sec access point transmts usi anot pectra

associ at ed Whéttbnal S@CABENRIMAdyiSPEREFA magiR ManaMisk b€ SownlRkSAE 0GR
subset of an allocated frequency spectrun). As a result, interference
t hat may ot Hexvbasian aectidetiibt vseme bipectaomiels a sy mb enayegwotecconfi@idzll | n
sonme aspects, a determnation as to whether a node will use a given
spectral naaRgHRying RIS 8deacessrponithapdiyaceesciarminele) tb apeditierentspseten)
when different sq_lectral masks. are us&d For exar}pl e, a _node nmay el ect
to use a spBRPKSATICRERRSRIFRE. Hlore dstad af wiiAne il of dhrvallshiefe@ieatice.

Here, it shoul reci ated that, a gi ven spectr.al sk be
Hot ned 1o el SRRERCIRIE Salt Mot P ZREEH Mok RS llBY nbF,

frequency ofgifR R%cH ?ﬂehﬁﬁ%e?ﬁty@ FEf 88hHI1E Q Bkl UAUSH AN Rhrsmit i1<1sing a

frequenci es. Al'so, a spectral mask nmay conprise a positrve nas

(e.g., defi BiddgaliiBHESOENCE MMATRELSt dfRpaEral&Rthonits &40l 38sdTBS#n
(e.g., defining frequency conponents not to be used).

[ 001521 Ref enltocagd ifitdnay bpectromFvidle 4 decombacces pesenramschifoysibg amkhek 102,
the network node 114 (e.g., a spectral mask control conponent 350 of
t he interf eprentel easkpssoriped vatha)sepand spled spsairal gommionents G- targeonidgubset

indicative of the interference associated wth_different spectral
conponent s 8% a“aaml‘)%ﬁ‘tg?ﬂ‘i“@’pgé’ﬁ‘ﬁ@ éﬂ_sl ageslte e 5y enﬁ‘bﬁﬁah’%abi’t%mﬂ AR
transm ssi Ogetwegi‘? 1L99&E§§Aa|y-e{’|ré%?c§‘§g4'atl ons of block 1102 may therefore

be based on intéerference- a eedback from one or npbre access

poi nts and/ ajp18£CE$S sdn! bR, 3 deRrhiSHHYB S PhéBerS: ndAS wifl awazg@al
above). For exanple, access term nal neasurenent reports and/or

reports frompaasgdessk iegdesvoRrydebemisgthdvomdet BEdifenict Rec@xyipmtdifferent
whi ch the nodes in the systemmay interfere with one another when a
gi ven spect spctrabasdsks are uswld Fof 0GB, 2 Asde mpy elselrio agt dspetitadoleskl thdddis i n
sone cases the network node 114 may specify specific spectral masks
to be used ByogpsePithovRIdusferppces éﬁe éahad be aprspraated tpt gi¥eosSPRER be
assigned in_a random nanner. Typically, howey t he spectral. masks
mey be sel olESYTFROSIEREY B Pl wr e SPPRRT Ry off ot gagion n
interfer encﬁe&lﬁhwmﬁp&e&ﬁh@d Lsrhesir?éié E(ﬁfﬁguous range of fiequencies. 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.



[ 00155] For exanple, for a downlink, an access point may first be
configured to use a first spectral mask (e.g., a filter defined with
certain spegby@hsdaaracteristics) when transmtting. Thi$a1SRRSEFMo
mask may be restricted, for exanple, to substantially the tirst half
of the allocated spectrum (e.g., the spé8tral nask has substantially
full power spectral density for half of the spectrum and
significantly reduced power spectral density for the other half of

the spectrum,._Ilnterference associ d with the use of that spectra
ok ey ¢ nilptsd o disShGes B BEEk TE0ul bvelely oo Bief on iilorBE S
over a peri | | nt . cont i t
use a seconc?f%g%%létf}rogf gnr%;sltg%( %Q%S&ﬁ;toﬁg% Qlldé&?}écse%% g?lg%s' fn otﬂé Pﬂ%g{ﬂgﬁ%% gf |y
the second hakblss@f ath®. bl 8GAHRY 1 &RAGEMMMI mdafil-8h iR +GRR6S 2APSACH AL d
with the use of the second spectral mask may then be ‘determ ned
(e.g., base@lodictsdk nodeidyDetsdd ©ceremdY Ee eatepeiol vidciDthe hod® )in thEREstem
networ k node 114 may then assign the spectral mask associated with

| onest i nt enfagriwentec tvithtone anthe sdicpeigiven sp@0als8askos ussd. upl i nk, an
access termnal may first be configured to use a first spectral mask
when transmi@USHg. ‘Asierirscaicd by &logkd 84 an sums fases thhyeetyewk ngfle { Hpmay

spectral mask then b et erm ned . g.,.based an uplink

hter  or enc ALY By ah asedt Pt SudntB R R P e g cessty
term nal ma QU 3 r

interfer encéqagﬁs}?ga i ataéggl\fﬁdg hl a? ﬂlgbﬁlsdééglfc ﬁtrﬁg&ggg’o@gﬁg%é@% P fﬁ%ﬁgls’g%%sés k

i s determ nagy bl REeASt WaR BRGNS mblde RNV PR ARShEHlh® 1RAEh BlesTRSK
associated with [ owest interference to the access termnal. 1001571
The networ ktlrogsethl4 al so may designate spectral masks for

nei ghboring nodes in a manner that mitigates interference between the
nodes. As alMMé8] f iFor escarpld, dor atdvevnhisk.orekcasppientinay finsibeckonfguredite ushat

downl i nk transm ssion by the _access point 106 may interfere with
reception TS, PR ATRA Y @ B APT ebREEHY £5T RN shaectiaricnase 104.

This may be_determn for exanple,, base t he d | i .
"t or f of encEeur ey T ebral I PR ENEC RO Ho T RGLD SyE iy the first
acquire as ence,
The networ Kk hode s 1 Sl LA Ul PR RhSoheF
access poi Nggeckicnasith fdORalf AR §RLAS ah ENEAHEMISdededp sgetB, t he
networ k node 114 then sends the spectral nmasks 1t identified to the
appr opri at e dacte s thoovthen(is)f.of Herspecttung. hetrfoeidce nesdeiated 4vithetire sernd that
node-speci fic nessage to each access point or the network node 114
Tay send a BRAFHBNNHESHRGRT ks GRImER (ne biseben COErap0ES Falicalcd eversy
nowto FIG_12, this flo

ints. [0015 f i har t
Sgggf?bgg' ga%ﬂ%{ qfdwﬂ Egéea%é{ﬁ'pggﬁ By thsnhs gonfeuss! 195%3 §e°|%$ %Pt%‘r’% dagh,

i at od . Dol . . . A
Fepr osont ed Bg: prdsioang o pistTubic BRCneRIRY GLaBRAESkE0Tn, 3
mask cont r ol EerRRReNociARE Wth thbGsel oF }tllﬁ:rsfg@dr@rﬂ;ﬁ&tﬁpﬁﬁglﬁhi)ﬁﬁia@g@aetezmmed

determ nes the spectral mask that w e used for the uplink or the

downl i nk. | ge.g.heasevenCQl hponetometisd bodea phlidd ofsh@nahe detivaek SpRALL alay
mask to be used, the access point 104 may sinply use the designated
spectral nmagien apngsthaepactslasaskbpciatdegth lpetstintdCtenvayo tharnckesd point.
sel ect which spectral mask to use. [00160] If the spectral mask was
not desi gnat®HSBly tHoeamurlingy # drseRs termpanabmay Srsé &¢ ednfrearrddorise 2 fine

int 104 t i ne. which tral. k.t d
Appr opr | at o RGP AR Cabnh inl o PR e BER e b g AR B

sel ect the I 0ci at.ed,, W it i r e. For
exanpl e, |t hova @ tnelRE SRR QLD dh JoNFl LONRR et BESLRIBIES, |
use in a si mgoaiateﬂaw@@srteﬁﬁn@l?.spwa%@&s@é}ﬂﬁﬁl Ay BleR BK Sorfil@rdan dselel 04
(e.g., through the use of different spectral masks over different

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



40 of tinme and nonitoring CQ or sonme other interference-rel ated
paranmeter during each period of tine). [00161] In sone cases, the
access poivh 20b94s0y cooperate with one or nore other ags£8KHPPI7MS
to determ ne which spectral nask to use. For exanple, the access
poi nt 104 and the access point 106 nay BARgotiate to use different
(e.g., nutually exclusive) spectral masks. [00162] As represented by
bl ock 1204, the access point 104 sends a nessage to the access

inal 110 t.o. i.nfor. inal 110 which I K i
o be used MBI EHECOBIT K EIEoTaBarShLye oey FREeNenAr TR Pk o
vy, the aceess0eLahI0A: IHRIRTHE afhimidgunl | nk using the best

avai | abl e spectrum an . access termn 0 may transmit on the
uplink usingmoiby bant navail Adeq 15 RBE tay el 20 dp edidd BlasksHBY Big®Bring
equal i zer at the receiving node (e.g., the access termnal for the
downl i nk) maydenirt 4 gatrer tHaemdtidaees inteffertdve bsppeet thalnotas A s(eppdfic atampld, f
there is no loading froma neighboring cell). In addition, in cone
cases, the tguwaiworkpodeahl4eayatgipmingéhad dawnliiketranamessiae by thetacedsepoint
specific sp ral ., mask enpl oyed at the transm tting node (e.g., the
access poi n? 84 Bay EW?%W%) FaTkytionrah an gespsseraningh atracialse Mathitbrasces poivke
performed o epeat ed .hased ip _an_ att t, tao,continuall rovi de
Phe best spod rHPRRL BE aRBRTHsd. By SRl PRy ERBIAA Gryfredrefita
Referring niwohibih B2t ihd 3cRRH: ddhie 19961, tal;(ﬁﬂ%rs Bl dr@n t & iSOl 2
fractional reuselschene eﬁploying sprgzdi é gbgéss%ggg.,anF§ﬁ§§bdes
or OVSF codggh pateatisleseitereRdd, thk ReSRAEN@RNE iy 5S¢l diffeRfNPERrMBMsks to

i nvol ve configuring nei ghboring nodes (e.g., access points) to use

di f ferent sticeadisnppinisd8$anhEls. transmtting. Here, instead of
utilizing all of the codes in an allocated set of spreadi ng codes,

each node ntBP188]i | iAsacrressntsd by bisrck e, sigrmshenrh godotidshersgpdsethapsreal a
first access poi.nt transmt using a first set of spreadin odes
while a secB Sé*c‘é%‘gn?éﬂé‘? SpRraRHY ¢ eﬁwf{@@a é@'&dﬁﬂ@@?ﬁdwd%g}%@amg
codes. As a I rfere .ot her w r,between,the
nodes nay bséernrﬁtséi l?g%-. 'e’E}f%fB S@@%ggfgcprai&csegyné@sogg%et%e,%\g%géé E:elrllr%%mna Slecl)l% “as
to whether g, hHQER mthdabe 14581 F tieH éé@&_sﬁ@ﬁl%ng@& o@Q&%ssﬁ}%ﬁ{ntb.nVO' ve
determ ni ng how much Interference i S seen when different spreading
codes are ugEds9]FOReExANPhEY toeFITOUE thiBYloetiRet ddseilids Bpaatips aadnagbeode

that is associated with |lower interference.
performed by an access point and an associated access terminal for uplink and downlink

operations. As represented by block 1202, the access point 104 {e.g., a spectral mask
control component 352 of the interference controller 322) determines the spectral mask
that will be used for the uplink or the downlink. In the event the network node 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



[00166] Referring initially to FIG 13, as represented by bl ock 1302,
the network node 114 (e.g., a spreading code control conponent 354 of
the interfwpensRs@aentroller 320) may receive informati @arkdiddeshsrizo
indicative of the interference associated with different spreading
codes subsets of a set of spreading codég€ allocated for downlink
transm ssion. [00167] The operations of block 1302 may therefore be
based on interference-rel ated feedback from one or nore access points
and/ or access..termnals in system (e as_di scussed apove). ,For
e o acBbUbS el Bkt S SRR P i e SR RS SR Pt et
access nodesg.may, Mg, dsed to determne the extent to which the nodes
in the systemmy Interfere with one anot her when a given spreadi ng
code i s useqo1bP01G8korAS cdsen EiRSead:efoihy1dal obp&ic With oche BB meASHRert he
network node 114 may specify specific spreading codes to be used by
speci fi ¢ nodesss paints aniztamsesvliitiespepira adkln® wodBsr axaypleethaasiegy@inti n
a random manner. Typically, however, the spreading codes nay be

sel ect ed i n18harst thepecesspomirl 86 afay egdtiatstg usd diffgeniceign martiadly endasive)
bet ween nodes in thﬁ system [00169] For exanple, an access point nmay
first be cofRiYarB¥kto use a first set of spreading codes when

t itt] downl i nk, [ nt ] ith th f
that et of TRa0 o R PRt b ek dr ORI AR SR R RL I g MiSeT8
CQL report s cold @ehiasl 1998 inforRehb Qg:e&fteﬁiﬁ@)ﬂo g}gﬁch%ﬁ BmP@ iD1o TRMed

then be configured to use a second set of spreadi ng codes and

i nt er f er enc gorabeOMin&YGY opidnblLy, ig: dbsliak). tlhehis Re PNk £0tss 9hins PIERAH NY
codes is determ ned. The network node 114 may then assign the
spreadi ng codesnassnihe doedling tsing thavbest avaftlde fprceneent/or thhacascessinal
point. [00170] The network node 114 al so may desi gnate spreadin
codes for néil¥psyiprgihetas upkinkusingihebest tatlable spaghivedbloek 8306hr Heree

bet th des. As i fi le, 42 th k 114
e Serer v AR R e Ry A ok ey
interfere : i n sSQci e
access poiﬁ%£Q%%§&$%h§9ﬁ%@wﬁéaﬁgﬁégﬁﬁﬁé%?EQ%?*%%éﬁgﬁé%“ﬁggﬁ%ﬁ%n t he
downl i nk i nhekhsdrRRGCEHY. gh ﬁ&cﬁﬁ'oﬂ, R Bk QN ik Qa&al&%ﬁnaﬂsmmf&%@ takd4

may acquire as di sCusse erein. To mtigate such pdtentia

i nt er f er encénto htwuinehavwpekifio epttrdldtasitrynpis el gnchel b At nsdy @adithg
codes to the access points 104 and 106. [00171] As represented by

bl ock 1306, atdess prantiortke dowelinkl4 t hen sends the spreading codes it
identified to the appropriate access point(s). Here, the network node
114 may se nc{)ooé6%dé8’§ﬁé‘é‘ief®€fa%%%@@éb% Reriogaed et epeaterbhased igranpfempt to

t k nod 14 : t Il of th
poi 1t s i - a QLT MR e LegsPes Gets o g o B ntsl-by bi ock
1308, th . f
spreading Qﬁ%ﬁgatoQ%%%né%@%§§§€%?§¥%gﬁfﬂiggéﬁﬁ%mgg&ﬁﬁgé3§é§ggf% ﬁnre
detai |l bel oaciidi@PRusaktBeri®@émploAng birvadidtecoay @adivaasic QRS ot HREF 86 Rs)

not being used by a given access point and/or the spreadi ng codes

t hat are beikrglessdd bin saraspichesuchacemeptiyiivolve configuring neighboring
nodes (¢.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.



[00173] Referring nowto FIG 14, as represented by bl ock 1402, the
access point 104 (e.g., a spreading code control conponent 356 of the
i nterfererggmonionp | er 322) determ nes the set of spreagiydshisePdes
that will be used for the downlink. In the event the network node 114
desi gnated the set to be used, the accedt point 104 may sinply use

t he designated set. In some cases, the access point 104 may randomnly
sel ect which set of spreading codes to use. [00174] If the set of

el cct ed r andanrly - Te AP EBELE L Bb R i e SR R i e ¢
usebased o, RRLARGE kg iHolVeSkl ni @O@Wuaﬁ%%&méﬂage@%@ﬁ%@?&mt

104 may sel ect the set spreadi ng es assoclated wt owest
i nterferencgreditg @¥aidt asedt Fer @@ﬁ%&saﬁ@dd&aﬂ&&t@ﬂse@%ﬁaﬁa%@%od&m&hs
set to use in a simlar manner as scussed above at bl ocks 1302 and
1304 (e.g., atsheioadhvith hewarseerddrenticf f er ent spreadi ng codes over
different periods 43 of tinme and nonitoring CQ or sone other
|nterferencﬂmﬂéﬁbt@@ﬁﬁ%@%m@@EVUUﬁK?déf§é@ﬁﬂ$é®ﬂbﬂbbﬁkﬁ3%%ﬁwIFDUEKS]

I n sone cases e access 0|nt 104 coope with one or

ot her accesgoct?oll gt (&8¢ BSIHE% e comtral g@%@tnegfrg@ﬁ&&dpﬁ{fe%ﬁe@n@%e
For exanplegmbhe access p

negotiate td cfe Ve 1n %tlon]tgllf 18 m?wat]l\[e 0 tserfgren € asscfcmtclgla V¥1th

er en exc usi ve

spreadi ng cofsent Eﬁ&’d?rfg] codSs SuBREEFENEES stéa@ihQEgde%ﬁ@éoateH% REAEAE

poi nt 104 may optional I'y synchronize its timng t timng of one or
nore ot her aeeRESIgEI nts. For exanple, by achleV|ng chip alignnent

wi th neighboring cells (e.g., associated with other restricted access
poi nts), or {Hd§g@dnalThe bpsratins ofrblpclh &3 Wshgbhesfedbbetsedkenintdferacecedaed
poi nt s through the use of different spreading codes at each access
poi nt . Suchfesgback fieni mqrwrwewommr peIEtermpippls exthppysiem (pd- mﬁ

t echni ques 3as dev§r|q§d above ccess]§O|nts my |nc ude

he T unet T oA aborge Fanmamels atkeisdbrint Ao BPBH NREs S i Ress
poi nt. 104" i opLLORG 1, 151 W B AFnE ARG R0RRE WAL 1RO 88

by one or nore O er acce ol n ormat i acqul re

exanpl e, fr%‘iﬁl@rf&@%bﬁe@&ﬂﬁ‘e TAdn Qliwdh kRehdiYe EJa@m dseg ot her access
nodes (e.g., via the backhaul). [001%81 As represented by bl ock 1408,

the access pinles] 104 remrbetated bydiRadedd, in idie: asseksndreottinodt 1 148af 0
informthe access termnal 110 which spreading code is to be used for
t he downl i nkpecifispegifictspeading hedeatwbsissep by mpecif@iodesy Ts eorde tasttherat i on
to the access term nal 110 t hat |dent|f|es t he spreadlng codes that
are not bei FRJCHERELHS PREDHESIEEY | ’ﬁd‘l rardonpmangicy/ Byvisaklys haveryat e es t he

2Pr oAt 0 olene a0 A6 BELIR S, D PO OL AL BESSIR BRI 0.0,
access poi N Qd, {JROFTHL Sysh.t he
[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,



downl i nk using the sel ected set of spreading codes. In addition, as
represented by block 1412, the access term nal 110 uses the spreading
code IﬂfOﬁﬁ@bM@myﬁﬁﬁt by the access point 104 to decodecih®zoes/077120
information it receives via the downlink. 44 [00180] In sone

i npl ement ations, the access ternminal 11682may be configured to utilize
the information regarding the spreadi ng codes not used by the access
point 104 to nore efficiently decode the received information. For

exanple, a ﬁ{e%Q%ngl? F&feeﬁﬁ%a 3a6e§en§1%1e9 at oI é&n@&s&@%ﬁﬂh "l point

cancel | ati on “capa i'es) ese Sprea in an

attenpt to ¢aNgS! int&fRMNith ?ecl%ﬁﬁﬁ' aY%gadcegs%ﬁHﬁdl QBocidfey wifhle! ffc%és‘:s‘ 86t
created by signals received fromanother node (e.g., the access point

106) that weo® EHISHEEU: dabigndd) s xahple basqr adt &@Nﬂﬂﬂi&ﬁterfﬁeﬂi@ﬂeh{%ﬁ
original received information is operated on using the other

spreadi ng codesation graothe detwibecoaied 1B inmay acuiri agdabussel hdnan. Genevigited
fromthe decoded bits and this signal is subtracted fromthe original
recei ved i nfehmgtanb. lmﬁf@e’fi@sﬂﬂetﬂ?wr% nefigdll4imayrapegn Gffereat wiradinegedsig
t he spreadi ng,codes sent @g g‘ access point 104 to provi de an out put
si gnal . Adeh@%@%@ﬁﬁ%Wmf Bdgf%t he use of such interference control

techni ques, 1d¢i Wﬁ]“ ‘%%'réplhée%d'b?‘()?&cﬁ 19%5@1%%%%&31fﬁh&féeh&’é‘thgay be

achi eved ev access’ pol nt access termnal 110

are not ti mg,syachécRRd ﬁﬁﬁntaﬁ&ﬂ%% appRPrisRAY&sOPSHEAD] ORE, IR icRRK node

perfornmed on a repeated based in an attenpt to confinuafly provid

the best spineagingendadedetpcifidresndas cich &bmb poist aenhe 1O &2bde 1 14
Referring now to FIGS. 15 and 16, operations relating to the use of a
power cont r olayseldet @aneahwessagedo altiof thgatt:magpciims ar § et ehasesaipbintdhe
described. In gartlcular t hese ogeratlons relate to controlling the
transmt pol¥H78F A4 raprescatedbybigckdpos. shanatyorkmadahlt als et ¥R ABROT he

e (o g ol B R et DR Biehd el Bl PR Hi oG e

notie (o q. - “PREbAbb R ke TP QR LB ERETL e Meeat W ©

power contr glveh @&c%gs%n&lagma} e Eﬁl@&dlﬁ@&)d@@thu&ﬁ‘élbélﬂg ety Thine ofheMadcess
control the uplink transmt power of the access ternminal 110. In

vari ous scepaimi.0os, the signals may be received fromthe network node
114, the access point 104, another access point access poi nt

e.g.,
106), or an[®Y3dki Ateetring o & Fl. it rpalrepresented by hEC}ag‘é@s thegosass point1PH,

Such informati on may . be rece d in var
bgc k hlaul O\(,%g:g 3 %e%i,lqg cogdg eor;trv ?corilpon\ént 3|58 %% th\ga}r){tgrference controlFer 3%2)

determines the set of spreading codes that will be used for the downlink. In the event
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]  1f 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



[00184] In sone aspects, these received signals nmay provide an
indication of interference at a nei ghboring access point (e.g.,
access poiwd 20b9030443F0r exanpl e, as di scussed herein thecageRsso77120
term nals associated with the access point 104 may generate
measurement reports and send in these réports to the network node 114
via the access point 104. [00185]1In addition, access points in the
system nmay generate a |load indication (e.g., a busy bit or a relative
grant chann ISyl L.O i.ts i ess
Perm nal vi & mGaRHAEAR i i kAR Ehler BRAIRLENGE STHBF O
downl i nk tppaﬁﬂqkﬁgw?his information or the access point 104 may
acquire this information fromits associ ated access term nal s that
may recei veiohvs i mi Snedas@Ntheiedesd fntdOwmaytsopdr4l0 180 lont br BORBLIGASES
interference information may be received fromthe network node 114 or
t he access pawicsstpol@6tovicterming wWhaahkdatefl sprefding exdenpd ese. Fheexaopés thepodass
106 may report its loading (e.qg., interference) information to the
net wor k nodeoinylf4 apf ghepseens pRInh Hifanayinegpdse tones difesent (g BuRibs

i nformation t? ot?er gcce szﬁgints in the system In addition, the
access poi nPENE Fa° ®communi cate directly with one anot her

to inf th I j I I i1 00187
ne. ropr esenftod 76l "alsadirelpEY by SRERTAL HE dCAThAM GANAY drBFant /oo
access t er nipRhrohikl its SnkteSf hDaFiIRATRM BPMbR&HIAR QRO RNEE S eRamdll] B

indication may relate to, for exanple, a maxi mum all owed power value,
an i nst ant anseisngodiyeslignaletewitloneightoriag téls{¢.0; misbaited WaRbthHengbsigidietion
[00188] In sone aspects, a maxinumtransmt power value for the
access ter nmiqsass poids)i eytlpgpiah clknbyls vy ibmastilightdiectivernghd acens peintshe
access term.nal 110 ng¥¢induce at . the access point 106. This

interfer gnc@r?f’@‘ thicuse OF Aifisragispreasinessedent sachiigewss peAL- p‘-‘alph synshronization

access t e nPHAP® SG0m R RERERET PREE RebbEB e Ane R b5te g e °

determ ne tQ&e&%%éBﬁgintcﬂlgfe@s%ﬁr?&i%ﬁal?@l nt 106 in the path loss to
4. Base r

t he access point on this in mation, the access 46 point
104 may det grorrmne tAiecieseied Be bRk 1808 GRtct@s Point 0AGnANGYHBhalBf
interference) at the access point 106 based on the signal strength of
t he si gnal sd¢theniacihe sgregingtodtOthatr &¢ esedédy ohe ommbleetiat aesss podutsi fuadh
110. The access point 104 may thus determ ne the maxi num al | owed
transmt poWwdemiagen beewyied, &rexpaplel fiom tesstivok npdre! g disectly from the
measurenents (e.g., the maximumtransnmt power nmay be reduced by a
certain anofl 5W%Fﬁ@9@§ﬁagﬂvgéﬂ%hﬁg%@ s, an instantaneous power

val ue may b erate 0 trol t urrent t.r m_t . power of the
nccess o muATEI” o T kRpRa Ry et 1A T e b RN s Feelda e

i nterfer encgedess R4 0 IR AN thEMLEs drihifhl § 10 FRRA |sﬁ‘eé’cﬁ1llr%r’@0deti§1t‘3 be
access termnal 110 may be instruct to reduce its transmt power
(e.g., by ausfadeithé Gowintin 8ddifich, theSPORE Hoigdi Mahdieknd [n8QEA0dn lonhsome
cases, a power control operation may be based on one or nore

par anet er s. adeess texxangd|1é0 thaf idehieica cloepscapioE wodek Odbt peget besg eschbg yhebi t
fromthe access point 106, the access point 104 may utilize

i nf or mat i onagceshhci d Ohaniiern tharadrntifiesibe spreadingodes thittase hieg wred by geme
interferencehat t he access $0L % 106 is beijp caused by the access
termnal 1189 %69 PPRS e ‘?3‘&} R 1G°RIPE 16, in some

i mpl ement at | t he .t ] Lndicat. . bl ock 1504

may rel ate [@ﬁﬁgxiﬁﬁgéﬁ%%?%éb%%ﬁgk&%Qg@%%P?%?Rggﬂﬁgﬂ%§§§§$§%?% val ue

may be def i peghiak RinkYRCIARRAQE: Jriifrettauniddek REWR«iod S riRuehed By 1601

of FIG 16 illustrates one exanple of a function that rel ates

downl i nk SI NR 2, eheuptdsitermhiabl 110nsédths spresitng dode infginiaribn JeaPbamelabead | on

may be decreased as the downlink SINR decreases. In this way, uplink
point 104 to decode the information it receives via the downlink.



47 functionality may be provided by the uplink schedul er an access
poi nt that has access to CQL feedback from an access term nal.

[ 00192] Rafensocmgpsdgain to FIG 15, as represented by Bbkegak2bd®fi2 n
sonme i nplenentations the rise-over-thermal ("RoT") threshold for an
access point may be allowed to i ncrease44bove a conventional val ue
for |l oad control purposes. For exanple, in some cases no limt may be
pl aced on the RoT threshold. In sone cases, the RoT threshold may be
all owed to kg4 to | 17 ' ' t or
a saturati o!wdﬂligo el Hgts Mﬁgﬁé‘%&é@ééﬁg%% %éc%értérgl% g#gi delggyaiﬁé %gg'?&g@%
threshol d RaiizaNe PeorheseRSAiaNhd HLeadGRO8eshPt ed B 4hd Rc&s point 104 to
predeterm ned val ue to enabl'e each associ ated access ternlnaF to
operate at trvee ¢iighetitt dEa®R: theveekivad Indwedtiby Fdrexpapera sigadpoossor 366
[00193] By allow ng such an increase in the RoT threshold, the access
poi nt may cohgr emirsRstigcnrercencedetin agpaiilitets) may e, thebhothenspyeqdingy e
advant ageous §nder situations where the access point is experiencing
hi gh | evel &%9¢ it ¥ FEPwhiocapesl.drom thegprehisd iHgrmtionsay andprigrenpe creajed by
t he absence pfﬂap ﬁoth%hreSQQId Iigit, homever,tgegvgccess terq?nals
i n nei ghbor PEYMEECFECHEYMGRY I IOES - 4ohe PeFssdin HogHpcnonded using
interferenc : . r : 1 S
maysat ur at s e R, HE (P e SRR AR DR
and, as a r@sitg the oFRY syiadHify @deiolprGad ddeBdRANIBr ANEB Pk (HRGERAELESS
points. To prevent such a race condition, the transmt power of the
access t er nfmal therdgcobe bisdnd dds signa s sebddiedaforathei onigimabseeived t he RoT
threshold. I n sone cases, such a race condition may be avoi ded

t hr ough t heinfe@agpn.gThasesytiing tighal rhampmeratast anolsingd aflmggodesaent by
descri bed ahove in conjunction with FIG 16). [00194] As represented
by bl ock 158%,7CEsS Pofaf LWt BipVHte 23 ouiPyheigadl Pevisrassaystre frened the wgef mum
power, an i S 4.0 T2P). as .cal cul.ated i ng one,.or
more of -t he RuaRRgoRe caBB T pulc, SRRy B LS s B A may
termnal 11Qc b&iGRALIA wiidi@hd SRBS Foint PONGId R acg_&% 1ARHEF 10 SEAbNRhe
110. Such a nessage nmay be sent directly or indirectly. As an exanple
of the fornmeyncamaedexplicit signaling may be used to informthe
access termnal 110 of the new maxi mum power val ue. As an exanpl e of
the latter tHd81] t A&ecaboespepoomtmdOst prefprad] anst rep@Reddrasabiy ah attevaptdo a
| oad indication fromthe 48 access point 106 (possibly after sone
nodi fi cat i oRINMEalbhEOHES Bsdestsprending cadeg forfhronasetiaghe sysiem- nal 110 may

Rererri ng niWPE FRerFne S BUBE T outd e Areteinart gt Hquse of a pover
attenuation fach ofi.TRy.1BG. A rﬁ'iﬁkfﬁﬂqgtigte%rreﬁc%%iﬁ e %E&Eif)gc{relﬂ%gfnm%'ﬂf, tE'hege
paraneter may conprise a noise Figlire of “attenuation. The "anbunt’ o
such paddi ngy@htichk @k tAldnBBURAL IR VBt BEwaYSTaRTacakd ¥rRdhils il

on signal strength measured fromother nodes (e.g., as discussed
herein) or aesrfednee segnadss fgmiEBagesisé én e uplitlditaabh\agsodfated access

i nterference) exchanged between access points. In this way, the
access poi npoinDE-grdlat coonsetivg e teorme wemief fepree dfndadednbyarriear by

access term.nal s.
frequency).

[00183]  Asrepresented 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.,



[ 00196] As represented by block 1702, the access term nal 104 may
recei ve power control-related signals (e.g., as discussed above). As
repr esent egb bosobisaeks 1704 and 1706, the access point pOHUSRWS/077120
determ ne whether the received signal strength from an associ at ed
access terminal or a non-associated acc#3s terminal is greater than
or equal to a threshold level. If not, the access point 104 conti nues
noni toring power control related-signals. If so, the access point 104
adj usts the i 9 - bl - . vor |
response toagﬁgﬁﬁggigs '?ﬁﬁVgﬁﬁﬁé% '@%@%ﬁ%&% Féﬁg@ﬁﬁégﬁgégg%ﬁggr%oint
104 may i ncpeksfll dver-MRlaf€etbhgure or receiver attenuation. As
represented by block 1710, the access point 104 nay send a transmt
power contr {l0184s s agseoricasptss, drRsortatelkigaatass frevide mdindichdon ¢fcr ease
their uplink transmt power as a result of the increase in the

at t enuat i oninfererance fea rpighbpungicsessuint (e, Frotss goint Hf)e Forexampleusd i nk
attenuation place%@on t he access. point 104). [00197] In sonme aspects,
the access fiSFyseedisrcingy agsess leHpinRS RssPHated Mathahsaceess #pe 404 mangenerate
non- associ ated access termmnals. fromthe signals recej from

Rt at od HELuBEREERab R i AT iadss 1 MR R ebSERe M oo rmy
make an appg&g{ﬂﬂ;e adjustnent to the transmt power of its

associ ated access term nals. For exanple, different adjustnents may
be nade in [HIBINS &n hditSdrQ RetkSs foiREMnABS Siicti ALY Y@kRkSa RN MARSHS] @led
access termnals (e.g., depending on whether there is only one

associ at ed abugdst drarrpliatied grant chrfeD @49 8ndlthis aforiniadion eniodboviindd, access
interference cancellation may be perforned by an access point for the
access t er nfonaingl Yipadogplinky hu&éh@xwe&swmrhéﬂfg@eteg@nﬁ@i the deynlinkito t he
access termnals that are not in the actjve set of acgg;%P oints“ For

this purpos®®UF fHbIfHgetogdhe pocesAcomh LT mpgpoguirg thip, PRyTeydEs

(in I xXxEV-DO red ng..all the.,access points Ethqt.receive
the ser antr PE Esb e NG PRl teebUE AR AR SedybaBhud Y

the access ppyigg) d%7%ﬁécafs&qn{eﬁ%x%ﬁc%ihfb?m@t%erﬁ@hﬁe%%iﬂ%' frdrf R ER 0N

and renoves the interference assocliated wth t'he respective access
termnals. h&@R199or e :SEE pESOHGNSa (hB BadkBAANFOOSaRRILIH a0BYs Psint 106
enpl oyed in a network that includes macro scale coverage (e.g., a

| ar ge ar ea owy krepogritsdetdingr (k.gs ingbrfasnca) Bbrmetiowtokbs ndtymikaatt y14. €fter r ed
to as a macro cell network) and smaller scale coverage (e.g., a

resi dence- bagearkgrodsdil4 map dhep sstdbuithisonrforaaiianite alehicress Reingnndhcces s

t i nal ("AT" .th h h t K, th er i
be. Served: | BB HRORART GHE By LB SRS INEELS ORRE F EoeBY B aBe
mRCT O Cover agg, W |8 1R AGRESST T TLNRL, TBYREGGRY at ot her

| ocati ons by access nodes provi mal’Ter®scal e Coverage. In
some aspect go18Ne EBLASIene@HSLALR 190 8%ralBYit PSvSREcdion BEANL HRess
incremental capacity growh, in-building coverage, and different

servi ces ( etg@minaf DI iadefired bagid watthdishere pxpacte8Nd@)s.indiatiohenagirslatdssi on
herein, a node that provides coverage over a relatively large area
may be ref eforedample.agsmaximaorallonedeowd vabdeant instentpreovs ploeer veluerage
over arelatively smal|l area (e.g., a residence) may be referred to
as a fento Halie:ORIpHdEr} wac2tiRoyi des coverage over an area that is

|1 th d | han .a fent b .
Fererred t ol sH oiRaiERetTh 2 Rim RGP P UG SR Rier Sorminal
commerci al by fs%%ﬁlge)d'by[eggl%gt(?xl rﬁ%ﬁﬁérlfe &g ﬂ%‘a@ée@gtemgl Ao iﬁ?&gqgfhea

e may ferre a

fento node, or ‘a picono ere to as a macro celT,

femo cell, s@kss3oRitd06.CChik intErRIHRE hlay Bk ¥stirhfled MRxh APl SHBEY @ pedBss
each cell may be further associated with (e.g., divided into) one or
nor e sect or mfornkfich AGRE [frohnthe arckouemay pdpoatdcans fram ier actes mMrmolabgy

may be used to reference a macro node, a fento node, or a pico node.
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



[00202] FIG 18 illustrates a wireless comuni cati on system 1800,
configured to support a nunber of users, in which the teachings

her ei n maywoeoswoplanent ed. The system 1800 provi des comawnisemssormof or
multiple cells 1802, such as, for exanple, macro cells 1802A - 1802G
wi th each cell being serviced by a corrégpondi ng access node 1804
(e.g., access nodes 1804A - 1804G). As shown in FIG 18, access
termnals 1806 (e.g., access termnals 1806A - 1806L) may be

di sper sed ApolAIG4AHSy 4RGRAQRS %é»bér%ﬁign%uc&dﬂgg%xﬁé SHLRY 6F ingegfgﬁgaﬁggfe h

access term nal 1806 may comuhicate Wi th one or nore acce

1804 on a f e@fewatdds pdifkl 06 tabed)ondtRelfigiial Srdn@UESTSEe dibidks the fdekssoir 104 ven
nonment, dependi ng upon whet her the access termnal 1806 is active and
whet her it iwcives Sohthdrmnaetdmirfabt 10e Xdweplkess fdint M melyebss determine the
communi cati on system 1800 nmay provi de service over a |arge geographic
regi on. For Maxipgsn allowpddragsmié pperigoamaess som@abhi0 baseden thebavebl ocks

in a neighborhood. [00203] FIG 19 illustrates an exenplary |
communi cat i BIFSYEREH (FGo ' IRBHRUBHENSAL BRVE PR eAiae Sy & ertaie proykl

within a ne eny| i ficall t he syst.em 1900 .i ncl udes
mul tiple feméﬁodg§$6£€%$?%%’§§?ﬁ ag%z{lgours] %vgr ‘T&f _ayalﬁeogefﬁrf%g)to con r_OF
installed i heauflidlah¥h YoRsFRIfihcSE RS taRRIMP tor RRMASIONABIRevER 1% amduit
one or nore user residences 1930). Each fenmto node 1910 nay be

coupl ed to afinicledateferaak WgdsatdHbh Giexqgal,to b igednblderanet the ab@dseermbill e
operator core network 1950 via a DSL router, a cable nodem a

w rel ess | i hk] may boinkauct toredesstiisyranymitrpaws: (€.8oby 8 lspaarfjc. anfsinibi th abe

di scussed bel ow, each femto node 1910 nay be configured to serve
associ at ed BREEHSE Velsehi nal s 1920 (e.g., access term nal 1920A) and,
optionally, Len access termnals 1920 (e,.g., access term nal

15208 1o WS 35 SRS ors e £ b oAl orhid med §65ay S ane Bkere ot ed

wher eby a c ] [ ] t

Seer oo oo PHRRSRR,SRECLSGTL. Ml L920 TR LGRS RL VR 86 yflecy o,
by any non- g@@i DEe Aed BB At @9y k%li%e {nforfhaiioR B8RSR nleBttforkage
1910). [00204] FIG 20 illustrates an exanple of a coverage nap 2000

wher e sever ditetriackhetberalicinger2002¢ {talic 4c0tHsippit 20EBDeDE chide@by DB access
areas) are defined, each of which includes several nacro coverage
areas 2004. tepmingl 118k eas of coverage associated with tracking areas
2002A, 2002B gnd 2092(: are delineated by the wide lines and the
macro cover A§A%Hr e RsTorpmmnoyy & FSn i &de sratingerpeigatioas g srasmitpesver

t Ki s 2002 al i I fent 0Q6. In t.hi
(racking a1 e 290% 2150, 106, L SRl YSh R B b
area 20060) ydrg. QR ik Sl inR dBhRGE 9 fGRYiEh ﬂgﬁeﬁ{)\g@ﬁ OﬂJR(. erd:

nmacro coverage area 2004B). "It shoul d be appreciate wever, that a
fem o cover agecfaineasi2QFIOR illQ4trakds @ne Bianipdd ¥f Iubbtidd tRat PBIGELIRAIBK age
area 2004. In practice, a large nunber of fento coverage areas 2006
may be defi ABYR wi tphink TGPV énthisrcasd ilregipéinle 2R 8 Ricotonmay o dxoxcascdge thar ea
2004. Al'so, one or _nore pico coverage areas (not shown) may be
defined wit RpwlikgilMBricercateki Wghures, odnk igerferamcedotoecsesdenanadsin link
2004. [00205], Referring agaip to FIG. 19, the owner of a fento node
1910 nmay sub k@ﬁnﬁ 1y ﬁ%lb‘%ﬂgfs%grs\}’f’}?’@,m EWWE%%ﬁFIpoF@é‘){%}ﬁH%?T%BV#B‘bi | e
service, of r il e _operat ore network 1950. In
addi ti on, LGS a] OV Q0 F o TRBLL ferdMhal Sl thap ¥ Sreafl oy é?ﬁl‘ﬁé‘"B‘éTh in

Macro envir QRigRNk SuAltledd) 18 BAHE, 236k Ruh 28 valut 8 806RR) i:@!iéﬁn@&t Hor k

environnents. I n other words, depending on the current” [ ocation o
the access @hdaspadts, 1RAPIink MEP AkeRRE 16 elcHiablss ArRa Yy REiSRIMSAhdY
an access node 1960 of the macro cell nobile network 1950 or by any
one of a semimmufmeditie avocke serbdhl's pewer. headihemfoe atffigrcticalbmsed 6 Ocwa imdt

1910B that reside within a correspondi ng user residence 1930). For
SINR (e.g., as shown in FIG. 16). In some implementations (e.g., 3GPP), the above



[00207] In sone aspects, an access term nal 1920 may be configured to
connect to a preferred fento node (e.g., the hone fento node of the
access t erwi®nen/01920) whenever such connectivity is poesrhisenossomao
exanpl e, whenever the access term nal 1%0 is within the user's
residence 1930, it may be desired that e access term nal 1920
communi cate only with the honme fento node 1910. [00208] In sone
aspects, if the access termnal 1920 operates within the macro

cel lular nerwRfilnlifARaPrd dp:‘_of’id&PEy A8 SpRING L Qhidr b aBRE pdiGhR WS cess to
network (e.g., as defi'ned in a preferred roam ng Ilstg, t he access
term nal 192Q)debahirftonnaeadcesss@aiigdd, for the nost preferred network
(e.g., the preferred femo node 1910) using a Better System

Resel ect i on[(01BHR" Refaphingtgamety Gy, wercprepentédnli WodcEih] ingomé

avai | abl e systens to determ ne whether better systens are currently
avai | abl e, HAdcEeHERs disrseorerhermad (Fodoktheskoliferinagesss prietfragy ked
systens. Wth t acquisition entr he access term nal 1920 may
Yo ¢ e el SRS HIon P 8 oBRAY el RHEHRBRS cpBto! Bkamse o et
search for 0 : t ri.odi cah,l y.
Upon di scovger?% of %‘C’S%F’El e{Iﬁlégbefs%%{tegrgﬁcr{%\é}{%%%ﬁ@%é%g%og%s%g et ﬁikﬁil
1920 sel ect srédeldir@itiR MBEEd &R té QR aIGAMRIBIoN LI dplifk GRAYEIREE or a
area. [00209] A fento node nay be restricted in Sonme aspects. For
exanpl e, a gitwetiorf lendlat thodecessyointn Fyr @aaipleden Ggfct GirdshSIAMY TGRSy b
certain access termnals. In deploynments with so-called restricted
(or cl osed) ingrgendiiathcancesapeni Bl tag pexistetmingd velic wepadakachbssosireded
by the nmacro cell rrgazi | e network and a defined set of femto nodes

(e.g., the PERSICHYERL WPIY° fHae higast 4P livelavehby Bopruapsrtivny user

ot pr ovi del VS oy RS eHe Hode oo s SR Bire g Py hat o

access, r egb@ﬁtlroﬂté 3tk r&gﬁb&] anaq 'étr h\{' S m ?81%179 %dvlaﬂtag{%rﬁg u%fe? %ﬁ:& %bnsa
( rred to a8s a 08ed

restricted fento node Ich“may al’so be re

Subscri ber (herdphd#oess boreBlexpéicadify hizdlevel SVh@ESeR&N (4G ErohPncRrby
restricted provisioned set of access termnals. This set nay be

t emrpor ar i | yaaesspemmie it lthe abbcexf ankleT tlassholdd s abyever ths atess
aspects, a Cl osed Subscriber Goup ("CSG') may be defined as the set
of access ni#aRalsan peightiosing eclisatrysdet itfime pewerrecedo owsrene e dererence
control Iis% of access %ern‘i nals.. A channel .on which all fento nodes

(or all restPPONEANYRsH SORGHER)S fFSSACCE I SMITHPat BTG 2bibel arsniEy

t ek ! 1) YA | at i onshi thus exi st
ot ween o orak PanTtPRdde e 85D AR ST ELL RN B Rt Bt

fromthe pegspRES batEssQhird) REGESS §&B@r%lconﬁﬂoﬂmgn§1%ﬁﬁ5o@%d& iRy

refer to a fento node with no restricted associ ati on. estricted

fent o node mmyssit@binal hayderahital sedesdltvFan ifrda@Sinth€RET tHrEshSRMEn some
manner (e.g., restricted for association and/or registration). A hone
fent o node ¢mys, seherrateccoaditientay e deoide thiviugh thchise albcmssmuer unlinkIT2P s
aut hori zed to access and operate on. A guest fento node may refer to
a fenmto nod®YR! SHRFEA (g, deasibed abaye imfonjunctiemysh G 114)-aut hori zed to

I L AR ER LA I N NS

on, except fofi PGl RARS a%qﬁgtgqq&%)gussﬂowﬁtcjr%ﬁ) e(sedaﬂ:ulate%]ﬁ]s'in%%lngs 8 norc 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



[00212] Froma restricted fento node perspective, a honme access
termnal may refer to an access termnal that authorized to access

t he restrivwpeofoartd node. A guest access term nal my pCafiseeoBO77a10
access termnal with tenporary access tagthe restricted fento node.
An alien access termnal may refer to an“access term nal that does
not have perm ssion to access the restricted fento node, except for
perhaps energency situations, for exanple, such as 911 calls (e.g.

an access t ged¥d\@intti08(pHABS Aet sd%vrﬁo&lh&u%ﬁﬁé%dceés% t@Hnie 10, Sﬁ{eon
to register with the restricted fento node).” [ 00213] For conveni ence,
t he di scl osace@shemeinal 1de seayithesisy diis gursnétens deenaine thy: rhdXirhth@ pe@et ext
of a fento node. It should be appreciated, however, that a pico node
may prOV|deV@he same or simlar functionality for a | arger coverage
area. For EX@ﬁB a pi.co node naX be restrlcted a honme pico node
may be defi#h flor Raef%m%ﬁo‘ﬁe%%‘é% (P fOARIMP %@tgwnéﬁglgp@@ﬁmatw

Support _comi CY AR BeS P EEE g rsv%g? S BTy e raprisad noise
Nt oned Al or FAnSRGN ELMOIALof T AOTHDL GALE M0 Ph T e

base stationS via transm ssions on reverse The
forward i n&yﬁmlcﬁ@wajdsﬁhbageafoﬁrsﬁ,gnalcsn%ﬂi@h ﬁ@w%bﬁl@r Illdd@!a‘fef g.ofp the
base stations to the termnals, and the reverse link (or uplink)
refers to tdscosehhendicidriconaih s@halfngmmstdges feay Mhdigdtive bOirtdiferdase
stations. This comrunication link nmay be established via a

si ngl e-i n- s'ﬁﬁéﬁ%@dﬁ“@%ﬁmb Roinfsl hﬁtéﬁbwﬁhﬁmw&bmofa}td% m@ay MbiRFrsate
system or t her t f system [00215] A M MO system enpl oys
mul tiple ( tF‘g?F§?ﬁetméﬁF%§Y1%%aﬂéYn%P°%F“¥mﬁ}a§ (NE) receive antennas

f dat t d t t
\E recer ve. zﬂbﬁ%nlﬁs Aephl BT G ?%wa’gﬁé%ﬂ? A e
which are alggdi @&9&& agna@(e a%am@édfﬁa n@lqsre {eﬁb ﬁmg; Mg

Na). Each of the Ns indepenhdent chann orres nensi on.
The M MO sysy@)vimaycds 9Mhﬂﬂ)4lﬂW®V@ﬁlxlrié&VHeﬂfeﬂﬁﬁQ&:e(\%d glgnamheﬁgem from an
t hroughput and/or greater reliability) if the additional

di mensi onal esspested praatsadrmiiyaltohe nonHatsopkied becassstainting idgrestecthaeor equal to
antennas are utilized. {00216 A M MO system may support tine

di vi si on dupltiesshpldeysl) fawa ﬂf‘f’r%aﬁéﬁ@’?ﬁﬁ ogtimwsmplt@wgpmocqntronn a
TDD system ea@l}e forvvarIg reverse i K.trapnsm ssions are

same frequeRddctaigidh 6°’t AeCE BOE ‘gardé)lbqfst fatqnﬁ?‘,‘ioﬁlf%‘:t%ﬂqtémkﬁt W@S
estimation {0 e v | i nk chan

Thi s enabl eggﬁﬁaﬁgct@;@bp%g%enp 5{1?&% rélcfge ‘?egﬁ’ dl o %%ﬁq? cﬁ?ﬁd")ﬁ‘é?ﬁ‘{
on the forwafd il mg@%, |

access point. 9[ Od(r)%%] TheS t eaﬁiﬁnﬁgﬁsﬁaﬁg{/%ﬁ%ﬁﬁ%@?g% at c?}'l?ri](% (;h%
node (e.Q., aceshkpoimtaPs anplsend Agangitipdusr GAPOMERE th Ak 1 GOHRMNLEREY N
with at | east one other node. FIG 21 depicts several sanple
conponent s temainaisdy insecagqbrioyplihk toanfag ipbweratse reomitiedadrean it ween
nodes. Specifically, FIG 21 illustrates a wireless device 2110
(e.g., an abl@ustiondasiey(cando avarore Be soigeliswe opths opiink gjicnuaiien alssedsen
term nal) o a MIVDsty%égzm 2100. At the device 2110, traffic data for
a nunber AP is provided froma data source 2112 to a

transmt ( -{r(fé"lb'?]d aﬁ@scﬁﬁ@&ﬁ@&& rfhezalz(]:eASs 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).



55 [00218] In sonme aspects, each data streamis transmtted over a
respective transmt antenna. The TX data processor 2114 formats,
codes, andvopacenlwesves the traffic data for each data sCresmokezems on
a particular coding schene sel ected for éhat data streamto provide
coded data. [00219] The coded data for &lch data stream may be

mul tiplexed with pilot data using OFDM techni ques. The pilot data is
typically a known data pattern that is processed in a known manner

and may be ppgdgat 1h RS eRbYGmeRY HiGdme 85ickMRbLR ARk
response. Tﬁgﬁrrull tipl exed pil ot ea%d codededat a firgr rrgag?ﬁ%dat a stb?reagm

i s then nodudcatsambiriforghe acyRhamimmppehe hatseteOby thepadekd ottt for the

nodul ation schene (e.g., BPSK QSPK, M PSK, or M QAM selected for

t hat data st¢cgsitemongs tai ate notod theatctivanses yidsotss poifitse Fdathis puaposg

codi ng, and nodul ation for each data stream may be determ ned b%ﬁ
y

i nstruct i on&rpEPinErGedes By WADMAEEEA) 21 38T longgades (elis™y D) 5By

rocessor

store program cpde, dat and ot her infarmtion ed by the
2130 or ot hAPrEIRETIE: S RE Ty BoDYE B STomB coke gl feome

synbol s for t r i a essor
2120, wni ch'Ca P TSR ERTE U Bele FBIRATL el holet Bhl:gE
OFDM . The for¥lalibh BEPCESSQ the hedretdhefa b QY86 5h NE DML AR Sy nbol
streans to NT transceivers ("XCVR') 2122A through 2122T. I n sone
aspects, therhXaM MO processor 2120 applies beamform ng weights to
the synbols of the data streans and to the antenna from which the
synbol is b&lB9lt r dmsorna aspets ho C2ettipgsherdin maphs coploged RIARtwabdiares
and processes % respective synbol streamto Provi de one or nore

anal og si gnHICldeHMAcTe sealqeoveiagn i g aweeragelulametygrk such ssiaYrs, and
upconverts) the anal og.signal.s to provi ul ated signal suitable
for transm Is‘%tf)v%ksb%ﬂggthrg%ﬁleﬂ/% %Sﬁlarﬁﬂ%? Fgﬁﬁgw&%gf‘%fsé’bﬁ@{ ?;C% AR /R
transcei ver : 14 r : SITAt .

ant onnas. 21558 Fheocar ST b hERL AR IS b EAREE W WA Byl

2150, the tramyhiteshmagdubahetheti@RALSaRES (68501 YRY bBXeNR AnkRnAas
2152A through 2152R and the received signal fromeach antenna 2152 is
provi ded t olmatians pgetdcvenddeafiadai’ vibat pro AR AYro 2deddyetiviigulghac2dss 4 R.
Each transceiver 56 2154 conditions (e.g., filters, anplifies, and
downconver t &ymial wapeesarved af edeai lpeaiioss gnadcessdiodéstthatesovidessnpdlavicriconed
signal to provide sanples, an fur}her rocesses the sanples, to

provi de a cB‘?@E@ﬁoﬁbﬁ% AP fifapa lgﬁﬁgpgesqngsawy e used to provide

incremental capacity growth, in-building coverage, and different services (e.g., for a

more robust user experience). In the discussion herein, a node that provides coverage
over a relatively large area may be referred to as a macro node. A node 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.



[ 002231 A receive ("RX") data processor 2160 then receives and
processes the NR received synbol streans from NR transceivers 2154
based on avpaswiosabézar recei ver processing techni que torprwscaeoNI2o
"det ected"” synbol streans. The RX data processor 2160 then

denodul ates, deinterl eaves, and decodes~Bach det ect ed synbol stream
to recover the traffic data for the data stream The processing by
the RX data processor 2160 is conplenentary to that perfornmed by the

TX M MO pro r . . _ .
T 0 roimm HIGianlhaidl s sty 244 et

pre-codi ng #Bdd, bXerhtd nU8E of AbR6 We&E Fddekomle, ahRrPhoueassWe dAflQired or
formul ates a reverse |link nessage conprising a matri x index portion
and a rank vk tpes tn awesshoda baserspriionyac2dsy poimg g Ne e, engproogtlamdsode,
data, and other information used by the processor 2170 or ot her
conponent s &flsop hé&enge ppdeman broconfigaizg Y refdieedrte gt Heomp iNokePddaageNedg],
conpri se vari ous t@ﬁges of.in ormaei’;on r%)glardi ng the conmuni cati on
link and/ or 23785 ROULLASFNRRR, Lmeg ¢ollaand SPOL. r everse |ink nessage is

t hen proces X d I 8. . whi ch ive
traftio dat SR o G SRGIaRaRs ool 083808 68 GTue
modul at ed leﬁ%om%hf%Epéf 1%d80n wiAhE le@&ﬁﬁgsﬁﬁéreﬁxhﬁa%[a@&ﬁ:ﬁ&hé{ﬁéé Bhko4A
t hrough 2154R" and transmtted back to the device 2110. [ 00226] At
the device 2jsidéyn 1800eprovides @btelinddagmnted nfultiye the 196 isaeh 22100 eaditple,
recei ved by the antennas 2124, conditioned by the transceivers 2122,
denodul at ed niyroscetie AN -at8ORG(WitERMOD cpll Rding seruinet pr ocesspuhding aacdlX
data processor 2142 to extract the reverse |link nmessage transmtted
by the devi 8adi38d (c.gheccpisdRdessiB4213801Pe i dbpun i HiEs 1Riricesss terminals
pre-codi ng I X to use for 1 i th eamformn i ghts
Phen: pr oces B et g5t G 08 S L80ed i) Go 35m e Vofihy I Gtlons
illustrates ' i.0 i . AT0r e
component o ¢ Farunshiife SR Bl ikleC R PR Fa a0 D) S A AT
herein. For oRXaMRbR ac@ls hdHe® 1§ SNCRNarl NRERFL?) SR aQbvSRRRNEN) at a
2190 may cooperate with the processor 2130 and/or other conponents of
t he devi ce g2t niotnehgdepaneingiupen shghalthe dcatdstamim 080tas actenciaad whether ,
devi ce 2150) as taught herein. Simlarly, an interference control
conmponent 2itgginyseit hendod s fertcaampleh Thhwinplestsymniigo systead b¥00andyer
conponent s of E}g\% device 2150 to send/receive signals to/from.another
devi ce (e. gPTOVHEFTEePYE0 largereeasianfiicrgiona For sl deeRLells Bi028ach

device 2110 2150 the fupnctionality, of t or nore of the
descri bed céﬁ%@ﬁ¥§ov§§§ f%vé{}%?%\}fl&élai%l}”éﬁ’%ﬁgl e conponent. For
exanple, a T?(ﬂ@.{i]e Wlepﬁﬁﬁlhflgat&%%%}ﬁ@% i }?mﬂfn?c\éﬁﬁrgsﬁ{}ﬁl f%@%ﬂe%g'otéx q

of the intertference control conponent 2190 and t processor

a singl e preaarsnignsRIRANRPloyARY iR Qcteork BeyifoaRehi @padifitallyOfhe kiteem
interference control conponent 2192 and the processor 2170. [00228]
The t eachi ng80hiclaides mayiplbdemtocodoldd () édg.i fetroo wades 0RRA 3ipicld 10B)
conmuni cati on systens and/or system conmponents. |In sone aspects, the
t eachi ngs héeiséallad g/ reldivelnsmal) selq wetwornenyirpimeenhteca g8 0By R BPRECSPabI e
of supporting.co jcation . with | tiple user y sharing the

ovar b e syuiERedafr cad oo nodilo b Bras o s e i o aetgpek 1940
bandwi dt h, ns.m r ' ' rl eavin nd on For
exanpl e, ne- EolEieBEYRhd o FREIOH Bl Gl; RRILRG03f0H ST Ehrer b
conbi nat i ong, PEmt D&iERL 1AW Bihth& CBRRAEHESeanCRtle sEIwWh S AQRLi ML tsPlsGed
Access (" CDI\/A")m’sys'ErerrB, Mil tiple-Carri gﬁﬁwﬁm") "W deband
CDVA ("W CDWHow, eddh gbmiSpeae | Paaket boAwafigsred toHORA asoctaRRAECeks &Minelds,
Time Division Miultiple Access ("TDVA") systens, Frequency Division
Mul tiple Acdea®le(d FOMAS Jerminst EX20A) 8idhghtien@Hy ralien adeBivhertiiSG FDRKE .,

systens, Othogonal Fr eguency Di vi si on Ml tiPI e Access (" OFDVA").
access terminal 1920B). Tn 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)



58 Terrestrial Radio Access ("UTRA)", cdnma2000, or sone ot her

technol ogy. UTRA includes WCDVA and Low Chip Rate ("LCR'). The
cdma2000 tveo bswoksgys covers 152000, |S-95 and |5-856 st aodasti®s/oAzbDVA
network may inplenment a radio technol ogy such as d obal System for
Mobi | e Communi cations ("GSM'). An OFDVA het wor k may i nplenent a radio
t echnol ogy such as Evol ved UTRA ("E-UTRA"), |EEE 802. 11, |EEE 802. 16,
| EEE 802.20, Flash-OFDMO, etc. UTRA, E-UTRA, and GSM are part of

Uni ver sal '

herein mngé?ﬁtb%oﬁ%%g@? @’gy[l n-a Og%%ﬁ @HPg NE&I%I}J&F;BQ%HE&@% @%
system an gér@n@@m&gf&ﬁtg@ga@mog UVB") system and other types of
syst ens. Is a rel ease of UMIS that uses E-UTRA. Al though certain
aspects of [00204]j s EFIOS20 itustayeshe cdasgle bbecovesipn a3 CRRD whersaetagy, it
is to be understood that the teachings herein may be applied to 3GPP
(Rel199, Rel&ackiegl@casR07Jortrewingaraagyt losaionardaskase detippg, qatixfhich
1XxEV-DO Rel 0, RevA, RevB) technol ogy _and ot her technol ogi es.. [00229]
The teachi n@}’sc lydss %ﬁvﬁrahﬁﬁcrﬁéo‘f%%ra&% PULSTRICS éf?aéoﬁcovei%ﬁséﬂ%ﬁ?‘éﬁ”th

P on P HAbE AT o8, 85hEi! RhaCRR R ARG 6 Rt PR e bl
accor dance %Jepar%fg'ﬁ?ea% SAEL DBl B fFB¥eGR0R! 198 1Ak gﬁszog%@g or

an access term or exa access ter

conpri se, behchi¥RIfEHB b eGa@Sare8 2068 OIhid SxdtHRE, B MRS RInto @ov%t!i§§ gichder
station, a subscriber unit, a nobile station, a nobile, a nobile

node, a rena6@s Gtgatfento, coaemmaez(l%cmmab;cted with@r a tecnyicoedrageareasiing
agent, a user device, or sone other terminology. In sone

i mpl enent at (GRsMAO §082ES araariPDH). Ihﬁ@u@dmpp@@a@dc@wemlathat efegphone,
a cordl ess tel ephone, sessi on |n|t|at r ot ocol phone,, a
wirel ess | o€2Y" &9&533(206@ E@Y}lo"slfﬁaecnﬁ&%y W& fg%ﬁﬁ%i’o"&faéé & {a zﬁé%ﬂé‘tpéarﬁ“’e

("PDA"), a h"imd hel er oyferr‘f:t\o Qc?‘vvelran aydal %(% Cl?n(%?ﬁéd M & R,%Q ltr ckm)%area

some ot her &uitabl’e processing vice conne 5 a W reless

Accor di ngl y po@ng PHorB & BERRS 2804 AGHLon0SF HbR: ﬁayco@erag@mamsﬁs&lsan)
into a phone (e a cel Ful'ar phone or smart phone), & conpute

(e.g., a Iamagmbdeﬁnd@aﬁltmhglv@@&mmgcaéa m2dﬁma6©,coaer@g1€rftrééﬂ(ﬁ)4
conputing device (e.g., a personal data assistant), an entertai nment
device (e. g{OOZﬂShusReéerrib@agﬂﬁviocfdG 0, vicdeoiedel/a teyto oodeal 930 traly Isitlhseribe to
radi o), a global positioning systemdevice, or any other suitable
devi ce t hat mobile smricepsneless B semnlei3Camebils sgrvaconp Hepd dough dhamebile

ek S e Re et el YosHO TR Ao it ?%Fﬁb:i?egt‘egd (B i B0 2°
station (" B?p%%&?% lgo%lgl c}n?c?é V?Itoﬂ}n%ﬁltg at(d fo‘%gt ler s%?ﬁ?gér% %E%Eﬁtﬁlﬂ network

controller ase ranscelver St ranscel ver
function (" -gh:vﬂonnﬁnfsa@ﬂ Sthbl A8 @eYediin %nrtﬁéjélf?reﬁﬂ%a@fon oftHR@8dSs RERMAICE
set ("BSS"), an extended service set ("ESS"), or sone other simlar

t er m nol ogy.1920) @32 esk Fermbiak] RYPEBL R carv’ﬁﬁﬁy?al(l 8ccgss, nod# 1 960cE 3ke padratgll
may conprise an access node for a comunication system Such an
access node Hmwe p¢tw'rid15950f0®by exaonsi o 2 setoriigatoingilesyl B Ke.pr the derato nodes
net wor k (e.g. wi de area network such as the Internet or a cellular
net wor k) vi 9501%%1:91813 thit residssethin pRerFspeRdingisey iRidense d ) nEPfnor k.

pocor 10 BRRSHRAS RSE L SRR SRR SE R eSS
addi tion, it,,8hQ Lgn%li@l E&Pﬁzﬁénetﬂ EJBQE R0 RhoROWR i f&cer‘ﬁepgag%gg:?&&@%

be portabl e or, sorre ses atlv y non- por’t abl e

it should bee. gpﬂf&@%@&}i Hé}@tn ShoWidRlaBHiScited haf R ¥enkt6 n6@PRIR2D 9 fhe
transmtting and/or receiving information in a non-w rel ess manner
(e.g., Vvia adadiwaedlcanpunibletwidrgxistiipuscessaiemenas ¥820.and a transmtter as

di scussed herein may include appropriate comunication interface
[00206] femto node 1910 may be deployed on a single frequency or, in the

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



60 conponents (e.g., air interfaces) to establish and comruni cate via
one or nore wreless conmunication |inks using the above or other

W rel ess apopupbsaii on technol ogi es. For exanple, a w peresssiodeonay
conprise a wireless transceiver with associated transmtter and
receiver conponents that may include vaPfous conponents (e.g., signal
generators and signal processors) that facilitate comruni cation over
a wreless nedium [00235] The conponents descri bed herein may be

i npl enent ed . i f i - :

appar at uses 29604 B6EbY o 1R aE FE LN 8o Bndisty S5H08% o1 Yoo
are repr esea{o@@fr@?leﬁci&gfsb@% PhatatRhE &l atRde fivdo)ct i onal bl ocks. In
sone aspects the functionality of these blocks may be inplenented as
a processi ngPiYt en bomd axgedny anpeccsy tenfing (P20 6Rg $O tordfirdne bémectltti a
sone aspects the functionality of these bl ocks may be inplenented
usi ng, for esxdsddemttnode fesg., the pome feoro opdeorfeheorccens tamined 230 wddnever
circuits (e.g., an ASIC). As discussed herein, an integrated circuit
may i ncl udeS¥EhsPBRESEYHT IS pegstiisaliar exgrplervhearyr & cemp Hames 9284s sone

nbi nat i t f The f t, it th | Kk | b
EEE | % 522%) §§ TG ReD e ney. ety gﬁéﬁwecﬁ%?fetgz ?c:‘:f?j t§8§§; b Let's
C&J}lmruﬁll%atg ﬂﬁlgqgtzh%%? ﬁ%—%% Be’%tg 51%: 1 9% é 00, p :

[ 00236] The appar at use 2600, 2700, 2800,
2900, and 3QRR08RY 1h BrhdEkPcAL 6 1AE adBRseiAkl 1950 bibadted MiXhiR &fciRdcid One
or nore of the functions described above with regard to various
figures. | ncdbibe nasyelc %50 tames ok rasiling andtspoose picferet nttserk (et rd definde
controller 320 or the interference controller 322 may provide

functi onal i t1ya prefesieil nepming lifth theeneegsp lasmingl HRR@dyrmostiugde sersenior 202,
a profile specification ans 2302, a phase offs means_2402, an

i denti fyi ngrq?é%m@f%?%wwar 8c F‘Fed?ref}?ﬁ%‘ﬁgﬁ”é% ﬁ‘zlégé), USEeAPBLIHPRE R ode

means 2702, ,a_processichg, means 2802, . a transmt powe ns 2902, or
an att enuat FOREt DR ROMNE Jous Mo € hE AR Cicer B P RO S on
control | er 326, Qhe LAGKGUUTHIN, Sihb 942 HRBIOVERIbIS 281 SRYeREMEEERs to
functionality relating to, for exanple, means 2204, 2304, 2404, 2504,
2604, 2704, a@bcid@G4th dubh PRIEred SPRGHS , With eretacfitisiHo &ty MlelaBfesS@rAniakl
the timng controller 334 may provide functionality relating to, for
exanpl e, ti APHgmapebmi tR2R6ch 250G6¢cife b2AA6d clhannels Fos ompds frestsch fdie
communi cation controller 330 nai provide functionality relating to,
for exanpl ethermest peistedishgeramy de zgrated perioginey o Yper discoveryeof gipgeiared
processor 366 nma ide functionglity relati to, .f ampl e, the
P ocesei ng HeanabeB b0, i ectetpongy e e Bub poe 1933 Ghotie
transcei ver . vide functionality relating to, for exanple,

t he signal 3@ g?ﬁ?%ﬁ%égﬁggﬁs 3002. [00237] It should be understood
that any r ef[tﬁﬂ@gjce A 208 nEASABNEe RAFELD itkDhli%isFecHe Fod Bahip®) a gHeh fasto
"first," "second," and so fort’h does not generally Iimt the quantity
or order of nbftonagy ellgprvide.ceffdh baviced bheseainl@Siegiaimians. hvdeplomuste drith
herein as a conveni ent nethod of distinguishing between two or nore
el ement's or se-aaltedmesdrictet (oaplogddd amsntiatiotha givem agee$sgemmna may oy st seeved
second el enents does not nmean that only t enments may be enpl oyed

|
Chere ot h&Y HeHBAt? Pt melBSHYoNaR] & BAEeadR of Funie SetidS-&h BIvGREM 1

compr i ae on2oe T RLESRe R BhE BaSior G Be3Fas PPN Phadmiry
woul d under st ABelel Bl PSR R0: AL INRL S IBYDE IEEPURSERL st

using any o variety o erent technologi es and techniqués. Fo

exanpl e, dabas of: Bighdling! dRNSoccEORBRASon, ﬁ@ﬁ%mm&. signals, bits,

synbol s, and chips that may be referenced throughout the above

descri pti on[ifi2g0pe Inepnesentied rbyriated feagesodequhichmiay, alsel leaticaahgreetai C

waves, magnetic fields or particles, optical fields or particles, or
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[00214] A wireless multiple-access communication system may simultaneously

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



64 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1. A nethod of
comuni cati on, including: defining a transmt power
profile, whepmbnstdse transmt power profile specifies drotfusiestr7power
5val ues over tinme; defining maxi mum and _m ni mrum power |evels for the
transnit power profile; defining a timeSperiod for the transnit power
profile; and sending at | east one indication of the transmt
power profile, the maxi mum and m ni mum power |evels, and the tine

period to a él}lcl]:f%rghﬂatl &a?%oﬁﬁﬁﬁ&%e%@h%% or 18rPvasd REHITE LAFnShisShA 88 dre

further inc
forward and reverse links. The forward link (or downlink) refers to the communication

link from the base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out system, a multiple-in-multiple-out
(“MIMO”) system, or some other type of system.

[00215] A MIMO system employs multiple (Ny) transmit antennas and multiple (Ng)
receive antennas for data transmission. A MIMO channel formed by the Ny transmit
and N receive antennas may be decomposed into Ny independent channels, which are
also referred to as spatial channels, where Ny < min{Np, Nz}. Each of the Ny
independent channels corresponds to a dimension. The MIMO system may provide
improved performance (e.g., higher throughput and/or greater reliability) if the
additional dimensionalities created by the multiple transmit and receive antennas are
utilized.

[00216] A MIMO system may support time division duplex (“TDD”) and frequency
division duplex (“FDD”). In a TDD system, the forward and reverse link transmissions
are on the same frequency region so that the reciprocity principle allows the estimation
of the forward link channel from the reverse link channel. This enables the access point
to extract transmit beam-forming gain on the forward link when multiple antennas are
available at the access point.

[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.
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[(30218] The coded data for cach data stream may be multiplexed with pilot data

using OFDM techniques. The pilot data is typically a known data pattern that is
processed in a known manner and may be used at the receiver system to estimate the
channel response. The multiplexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular modulation scheme {e.g., BPSK,
QSPK, M-PSK, or M-QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each data stream may be
determined by instructions performed by a processor 2130. A data memory 2132 may
store program code, data, and other information used by the processor 2130 or other
components of the device 2110.

[00220] The modulation symbols for all data streams are then provided to a TX
MIMO processor 2120, which may further process the modulation symbols (e.g., for
OFDM). The TX MIMO processor 2120 then provides Ny modulation symbol streams
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 2124A through 2124T, respectively.

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

provided to a respective transceiver (“XCVR”) 2154A through 2154R. Each transceiver
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[00223] A receive (“RX”) data processor 2160 then receives and processes the Ny
received symbol streams from Ny transceivers 2154 based on a particular receiver
processing technique to provide Ny “detected” symbol streams. The RX data processor
2160 then demodulates, deinterleaves, and decodes each detected symbol stream to
recover the traffic data for the data stream. The processing by the RX data processor
2160 is complementary to that performed by the TX MIMO processor 2120 and the TX
data processor 2114 at the device 2110.
[00224] A processor 2170 periodically determines which pre-coding matrix to use
(discussed below). The processor 2170 formulates a reverse link message comprising a
matrix index portion and a rank value portion. A data memory 2172 may store program
code, data, and other information used by the processor 2170 or other components of the
device 2150.
[00225] The reverse link message may comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message is then processed by a TX data processor 2138, which also receives traffic data
for a number of data streams from a data source 2136, modulated by a modulator 2180,
conditioned by the transceivers 2154A 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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components of the device 2150 to send/receive signals to/from another device (e.g.,
device 2110). Tt should be appreciated that for each device 2110 and 2150 the
functionality of two or more of the described components may be provided by a single
component. For example, a single processing component may provide the functionality
of the interference control component 2190 and the processor 2130 and a single
processing component may provide the functionality of the interference control
component 2192 and the processor 2170.

[00228]  The teachings herein may be incorporated into various types of
communication systems and/or system components. In some aspects, the teachings
herein may be employed in a multiple-access system capable of supporting
communication with multiple users by sharing the available system resources (e.g., by
specifying one or more of bandwidth, transmit power, coding, interleaving, and so on).
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 COMA (“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 1S-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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technology such as Global System for Mobile Communications (“GSM™). An OFDMA
network may implement a radio technology such as Evolved UTRA (“E-UTRA™), IEEE
802.11, IEEE 802.16, IEEE 802.20, Flash-OFDM®, etc. UTRA, E-UTRA, and GSM
are part of Universal Mobile Telecommunication System (“UMTS”). The teachings
herein may be implemented in a 3GPP Long Term Evolution (“LTE”) system, an Ultra-
Mobile Broadband (“UMB”) system, and other types of systems. LTE is a release of
UMTS that uses E-UTRA. Although certain aspects of the disclosure may be described
using 3GPP terminology, it is fo be understood that the teachings herein may be applied
to 3GPP (Re199, Rels, Rel6, Rel7) technology, as well as 3GPP2 (IxRTT, 1XxEV-DO
RelO, RevA, RevB) technology and other technologies.

[00229]  The teachings herein may be incorporated into (e.g., implemented within or
performed by) a variety of apparatuses (e.g., nodes). In some aspects, a node (e.g., a
wireless node) implemented in accordance with the teachings herein may comprise an
access point or an access terminal.

[00230] For example, an access terminal may comprise, be implemented as, or
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., 2 music
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configured to specify different transmt power profile phase offset
[00231] An access point may comprise, be implemented as, or known as a NodeB, an
eNodeB, a radio network controller (“RNC”), a base station (“BS”), a radio base station
(“RBS”), a base station controller (“BSC”), a base transceiver station (“BTS”), a
transceiver function (“TF”), a radio transceiver, a radio router, a basic service set
(“BSS”), an extended service set (“ESS”), or some other similar terminology.
[00232] In some aspects a node (e.g., an access point) may comprise an access node
for a communication system. Such an access node may provide, for example,
connectivity for or to a network (e.g., a wide area network such as the Internet or a
cellular network) via a wired or wireless communication link to the network.
Accordingly, an access node may enable another node (e.g., an access terminal) to
access a network or some other functionality. In addition, it should be appreciated that
one or both of the nodes may be portable or, in some cases, relatively non-portable.
[00233]  Also, it should be appreciated that a wireless node may be capable of
transmitting and/or receiving information in a non-wireless manner (e.g., via a wired
connection). Thus, a receiver and a transmitter as discussed herein may include
appropriate communication interface components (e.g., electrical or optical interface
components) to communicate via a non-wireless medium.
[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 area
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
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For example, a wireless node may comprise a wireless transceiver with associated
transmitter and receiver components that may include various components (e.g., signal
generators and signal processors) that facilitate communication over a wireless medium.
[00235] The components described herein may be implemented in a variety of ways.
Referring to FIGS. 22 - 30, apparatuses 2200, 2300, 2400, 2500, 2600, 2700, 2800,
2900, and 3000 are represented as a series of interrelated functional biocks. In some
aspects the functionality of these blocks may be implemented as a processing system
including one or more processor components. In some aspects the functionality of these
blocks may be implemented using, for example, at least a portion of one or more
integrated circuits (e.g., an ASIC). As discussed herein, an integrated circuit may
include a processor, software, other related components, or some combination thereof.
The functionality of these blocks also may be implemented in some other manner as
taught herein. In some aspects one or more of the dashed blocks in FIGS. 22 - 23 are
optional.
[00236] The apparatuses 2200, 2300, 2400, 2500, 2600, 2700, 2800, 2900, and 3000
may include one or more modules that may perform one or more of the functions
described above with regard to various figures. In some aspects, one or more
components of the interference 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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[00237] It should be understood that any reference to an element herein using a
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designation such as “first,” “second,” and so forth does not generally limit the quantity
or order of those elements. Rather, these designations may be used herein as a
convenient method of distinguishing between two or more elements or instances of an
clement. Thus, a reference to first and second elements does not mean that only two
elements may be employed there or that the first element must precede the second
element in some manner. Also, unless stated otherwise a set of elements may comprise
one or more elements.

{00238] Those of skili in the art would understand that information and signals may
be represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

[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



521. The nethod of any one of clains 17 to 20, wherein at |east a
portion of the access points are nei ghboring access points, the
met hod f uMMa02P3e43udi ng: speci fying different r&CBU§HO8/077120
attenuation profile phase offset val ues éor di fferent ones of the
nei ghbori ng access points to mtigate uplink interference; and
sending the receive attenuation profile phase offset values to the
nei ghbori ng access points. 10 22. An apparatus for comruni cation,

i ncludi ng:  generally@&Mtekmt 6f theiF AMELoRARL Whitks: sﬁ&ﬂfﬁm@m@}@tymnqﬁa‘mdmdaas
receive attenuation profile, maxi mum and m ni mum attenuation |evels

for the reckirdeartor exftredre depepdsafpioh¢he Iaartetubarhpp‘Ianmar anddie$igm cérisgaints
receive attenuation profile, wherein the receive attenuation profile
defines di f freposer orathe eFirall pisteny abkiked &W@ns mgr im@lematﬁdhe describeg

conmuni cati Qn con .raller.confi ure to.s |.east on i cation
of the receleiemAliEinawoe ‘barya??ﬁ 8Ch pafe P PG U RO taion

attenuati Ongé% erls%houq@g ttbgqn fgllp?%%ecpa rclﬂgs n de%apr!u% rf%lrd ¥ sc?ope %‘f\ﬁl%%%sent

poi nts. 202 e apparatus o
disclosure.

[00240] The various illustrative logical blocks, modules, and circuits described in
connection with the aspects disclosed herein may be implemented within or performed
by an integrated circuit (“IC”), an access terminal, or an access point. The IC may
comprise a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
progranumable logic device, discrete gate or transistor logic, discrete hardware
components, electrical components, optical components, mechanical components, or
any combination thereof designed to perform the functions described herein, and may
execute codes or instructions that reside within the IC, outside of the IC, ot both. A
general purpose processor may be a microprocessor, but in the alternative, the processor
may be any conventional processor, controller, microcontroller, or state machine. A
processor may also be implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any other such configuration.
[00241] Tt 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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can be accessed by a computer. By way of example, and not limitation, such computer-
readable media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic storage devices, or any other medium
that can be used to carry or store desired program code in the form of instructions or
data structures and that can be accessed by a computer. Also, any connection is
properly termed a computer-readable medium. For example, if the software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where
disks usually reproduce data magnetically, while discs reproduce data optically with
lasers. Combinations of the above should also be included within the scope of
computer-readable media. In summary, it should be appreciated that a computer-
readable medium may be implemented in any suitable computer-program product.
[00243]  The previous description of the disclosed aspects 1s 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 1s to be accorded the widest scope consistent with the

principles and novel features disclosed herein.
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power levels, and the time period to a plurality of access points.

10
2 The method of claim 1, further including:
receiving information relating to downlink interference; and
adapting the maximum and minimum power levels and/or the time period based on the
information.
15
3. The method of claim 2, wherein the information includes at least one downlink measurement

report received from at least one access terminal associated with at least one of the access points.

4. The method of any preceding claim, further including adapting the maximum and minimum
20 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.

3. The method of any preceding claim, wherein at least a portion of the access points are
neighboring access points, the method further including:

25 specifying different transmit power profile phase offset values for different ones of the
neighboring access points to mitigate downlink interference; and

sending the transmit power profile phase offset values to the neighboring access points.

6. An apparatus for communication, including:

30 an interference controller configured to define a transmit power profile, define maximum and
minimum power levels for the transmit power profile, and define a time period for the transmit power
profile, wherein the transmit power profile specifies different power values over time; and

a communication controller configured to 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.

35

7. The apparatus of claim 6, wherein;
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10 O The apparatus of any one of claims 6 to 8, 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.

15 10, The apparatus of any one of claims 6 to 9, wherein:
at least a portion of the access points are neighboring access points;
the interference controller is further configured to specify different transmit power profile
phase offset values for different ones of the neighboring access points to mitigate downlink
interference; and
20 the communication controller is further configured to send the transmit power profile phase

offset values to the neighboring access points.

11. An apparatus for communication, including:
means for defining a transmit power profile, maximum and minimum power levels for the
25  transmit power profile, and a time period for the transmit power profile, wherein the transmit power
profile specifies different power values over time; and
means for sending 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.

30 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.

35
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5 14, The apparatus of any one of claims 11 to 13, wherein the means for defining is 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 15 The apparatus of any one of claims 11 to 14, wherein:
at least a portion of the access points are neighboring access points;
the means for defining is configured to specify different transmit power profile phase offset
values for different ones of the neighboring access points to mitigate downlink interference; and
the means for sending is configured to send the transmit power profile phase offset values to

15  the neighboring access points.

16. A computer-program product, including:
computer-readable medium including codes for causing a computer to perform the method of
any one of claims 1 to 3.
20
17. A method of communication, including:
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;
25 defining a time period for the receive attenuation profile; and
sending at least one indication of the receive attenuation profile, the maximum and minimum

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

18. The method of claim 17, further including:
30 receiving information relating to uplink interference; and
adapting the maximum and minimum attenuation levels and/or the time period based on the

information.

19. The method of claim 18, wherein the information relates to uplink interference monitored at at

35  least one of the access points.
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20. The method of any one of claims 17 to 19, further including adapting 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.

21 The method of any one of claims 17 to 20, wherein at least a portion of the access points are
neighboring access points, the method further including:

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.

22. An apparatus for communication, including:

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

a comnunication controller configured to send at least one indication of the receive
attenuation profile, the maximum and minimum attenuation levels, and the time period to a plurality of

access points.

23. The apparatus of claim 22, wherein:

the interference controller is configured to receive information relating to uplink interference;
and

the communication controller is configured to adapt the maximum and minimum attenuation

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

24, The apparatus of claim 23, wherein the information relates to uplink interference monitored at

at least one of the access points.

25. The apparatus of any one of claims 22 to 24, wherein the interference controller is further
configured 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.

26. The apparatus of any one of claims 22 to 25, wherein:

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

27. An apparatus for communication, including:

means for defining 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

means for sending at least one indication of the receive attenuation profile, the maximum and

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

28. The apparatus of claim 27, wherein:
the means for sending receives information relating to uplink interference; and
the means for defining adapts the maximum and minimum attenuation levels and/or the time

period based on the information.

29. The apparatus of claim 28, wherein the information relates to uplink interference monitored at

ai least one of the access points.

30. The apparatus of any one of claims 27 to 29, 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.

31. The apparatus of any one of claims 27 to 30, 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.

32. A computer-program product, including:
computer-readable medium including codes for causing a computer to perform the method of

any one of claims 17 to 21.



