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BACKGROUND BACKGROUND

Field
[0063] This application relates generally to wireless communication and more

specifically, but not exclusively, to improving communication performance.

Introduction

[0004] 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.

[0005] To supplement conventional mobile phone network basc 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
cells. Typically, such small-coverage base stations are connected to the Internet and the
mobile operator's network via a DSL router or a cable modem.

{0006] Since radio frequency (“RF”) coverage of small-coverage base stations may
not be optimized by the mobile operator and deployment of such base stations may be
ad-hoc, RF interference issues may arise. Moreover, soft handover may not be
supported for smali-coverage base stations. Thus, there is a need for improved

interference management for wireless networks.

SUMMARY
[0007] 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.
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stations ma
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 (¢.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
fecdback,

[0009] 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
access point is controlled based on the received signal strength associated with signals
from one or more access terminals,

[0010] The disclosure relates in some aspects to managing interference through the
use of a transmit power profile and/or an attenuation profile. For example, downlink
transmit power or uplink receiver continuation may be varied dynamically at a node as a
function of time. Here, different nodes may use different phases of the profile to
mitigate interference between the nodes. In some aspects the profile may be defined

based on interference-related feedback.
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[0015] FIG. 4 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of HARQ interlace-bascd fractional
reuse;

j0016] FIG. 5 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of a transmit power profile,

[0017] FIG. 6 is a simplified diagram illustrating several aspects of a sample
transmit power profile;

[0018] FIG. 7 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of a receive attenuation profile;
[0019] FIG. 8 is a simplified diagram illustrating several aspects of a sample receive
attenuation profile;

10020] FIGS. 9 and [0 are flowcharts of several sample aspects of operations that
may be performed to manage interference through the use of timeslot-based fractional
reuse;

[0021] 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;
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[0024] FIG. 16 is a simplified diagram illustrating several aspects of a sample
power control function;
[0025] F1G. 17 is a flowchart of several sample aspects of operations that may be
performed to manage interference by dynamically adjusting an attenuation factor;
[0026] FIG. 18 is a simplified diagram of a wireless communication system;
[0027] FIG. 19 is a simplified diagram of a wireless communication system
including femto nodcs;
[0028] FIG. 20 1s a simplified diagram illustrating coverage areas for wircless
communication;
[0029] F1G. 21 is a simplified block diagram of several sample aspects of
communication components; and
[0030}]  FIGS. 22 - 30 are simplified block diagrams of several sample aspects of
apparatuses configured to manage interference as taught herein.
[0031] In accordance with common practice the various features illustrated in the
drawings may not be drawn to scale. Accordingly, the dimensions of the various
features may be arbitrarily expanded or reduced for clarity. In addition, some of the
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
[0032] 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



conmmuni cation system 10013]FIG 2 is a sinplified bl ock diagram
Il lustrating several sanple aspects of conmponents in a sanple
conmuni cati on syst enm [O0014]FIG 3 is a flowhart of several sanple
aspects ofWRRWAEhs that may be performed to manage PRTASHEHRHEY,
[0015]FIG 4 is a flowhart of several sanple aspects of operations
that may be performed to manage interference through the use of HARQ
I nterl ace-based fractional reuse; [0016]FIG 5 is a flowhart of
several sanple aspects of operations that may be perfornmed to manage
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6 is asinplified diagramillustrati ng. several aspects of a sanple
Based on the teachings herein one skilled in the art should appreciate that an aspect
disciosed 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 ¢laim.,
[0033] 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 nodcs (c.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.
[0034]  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)
may interfere with other nodes in the system 100 such as, for example, an unrestricted
access point (e.g., macro access point 102), its associated access terminals (e.g., access
terminal 108), another restricted access point (e.g., access point 106), or its associated
access terminals (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.



transmt power profile; [O018]FIG 7 is a flowhart of several sanple
aspects of operations that nmay be perfornmed to nanage interference
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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.

[0036] For iflustration 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 onc another. Tt 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.

[0037] 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.

[0038] The network node 114, the access point 104, and the access terminal 110
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
receiving signals.

{0039] 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



5 [0022] FIGS. 13 and 14 are flowcharts of several sanple aspects of
operations that may be perforned to manage interference through the
use of spreadi n@ code-based fractional reuse; [0023]FIG 15 is a
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aspects of a sanple power control function; [0025]FIG 17 is a
flowchart of several sanple aspects of operations that may be
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attenuation factor; ) _ )
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.
[0040] 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.
[0041] For illustrations purposes, the interference controller 320 and 322 are
depicted as including several controller components. In practice, however, a given
implementation may not employ all of these components. Here, a HARQ controller
component 338 or 340 may provide functionality relating to HARQ interlace operations
as taught herein. A profile controller component 342 or 344 may provide functionality
relating to transmit power profile or receive attenuation operations as taught herein. A
timeslot controller component 346 or 348 may provide functionality relating to timeslot
portion operations as taught herein. A spectral mask controller component 350 or 352

may provide functionality relating to spectral mask operations as taught herein. A

spreading code controller component 354 or 356 may provide functionality relating to



[0026]FIG 18 is a sinplified diagramof a w reless comunication
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comuni cation; [0029]FIG 21 is a sinplidied block diagram of several
sanpl e aspects of comuni cati on conponents; and [0030]FIGS. 22 -30
are sinplified block diagrans of several sanple aspects of
apparatuses configured to manage interference as taught herein.
spreading code operations as taught herein. A transmit power controller component 358

or 360 may provide functionality relating to transmit power operations as taught herein,
An attenuation factor controller component 362 or 364 may provide functionality
relating to attenuation factor operations as taught herein.

[0042] 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
{e.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.

[0043] 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
HARQ interlaces, puncturing, frequency spectrum, or spreading codes. In some
implementations the network node 114 may define other types of interference
management information such as, for example, transmit power parameters, and receive
attenuation parameters. Examples of such parameters will be described in more detail
below in conjunction with FIGS. 4 - I8,

[0044) In some aspects, the definition of interference parameters may involve
determining how to allocate one or more resources. For example, the operations of
block 402 may involve defining how an allocated resource (e.g., a frequency spectrum,
etc.) may be divided up for fractional reuse. In addition, the definition of fraction reuse

parameters may involve determining how much of the allocated resource (e.g., how
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[0046] 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 (c.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,
[0047] 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
take the form of, for example, a busy bit in 1XEV-DO, a relative grant channel
(“RGCH”) in 3GPP, or some other suitable form. In a conventional scenario, an access
point may send this information to its associated access terminal via a downlink.
However, such information also may be sent to the network node 114 {(e.g., via the
backhaul).
[0048] In some cases, one or more access terminals (e.g., the access terminal 110)
may monitor downlink signals and provide information based on this monitoring. The
access terminal 110 may send such information to the access point 104 (e.g., which may

forward the information to the network node 114) or to the network node 114 (via the
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are referredode®. usi ng ot her term nol ogy.

[0051] 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)
on a downlink. Such information may comprise, for example a channel quality
indication (“CQI"), a data rate control (“DRC”) indication, or some other suitable
information. In some cases, this information may be sent to the access point 104 and
the access point 104 may forward this information to the network node 114 for use in
interference management operations. In some aspects, the network node 114 may use
such information to determine whether there is interference on a downlink or to
determine whether interference in the downlink is increasing or decreasing.

[0052] As will be described in more detail below, in some cases the interference-

related information may be used to determine how to deploy fractional reuse to mitigate



[0037]FIG 3 illustrates several sanple conponents that may be
I ncorporated into the network node 114 (e.g., a radio network

controlleé% t he access point 104, and the access termnal 110 in
accor danc& QAW IPHE t eachi ngs herein. It shoul d be appPEEUSHEROTHY:

the conponents illustrated for a given epe of these nodes al so may be
I ncorporated into other nodes in the system 100. [0038] The network
node 114, the access point 104, and the access term nal 110 incl ude
transcei vers 302, 304, and 306, respectively, for conmunicating with
each ot her wwetforinch &8 heg exaogles CQTheotherugede indorn@Gon inay beicesiverd on a
transmtter 308 for sending signals and a receiver 310 for receiving
signal s. ThecrtilaREdBieyate bapa whrehy ey perdetsrningd which SR @ dpterlaces are

D i anal . 4 f ecei Vi : s Th
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and a rECEiKﬁ%ﬂ%%ﬁm&ﬁhﬂ&@&ﬁ&&%ﬂﬂuéJgnals- [0039] I n a typical

I npl ement at 1 on, e access pol nt- 104 communi cates with the access

ternminal 11Mes8p OMEherIdHekEprédiied BE6the ANNMAL £l 108 rlal AKSn ARGk b d&s in
access point 8 104 communicates with the network node 114 via a

backhaul . | targtue uthdr Weysafipr ecingie th ddrat cavdsitied @S sotimoti® NEMnfietaedenly
|l i nks nmay be enpl oyed between these nodes or other in various
i npl ement at $beRs ongHETBXE pRlsBctersanscei ver s 302, 304, and 306 may

i nclude wirel ess and/or non-wirel e comruni cati on conponents.
FBO%E] As represented by block 384, the network node 114 (e.rg.), the communication

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

[0055] In some cases, the network node 114 may manage interference in the system
by defining the interference management parameters to be used by two or more nodes
(e.g., access points and/or access terminals) in the system. For example, in the case of a
fractional reuse scheme, the network node 114 may send different (e.g., mutually
exclusive) interference management parameters to neighboring access points (e.g.,
access points that are close enough to potentially interfere with one another). As a
specific example, the network node 114 may assign a first HARQ interlace to the access
point 104 and assign a second HARQ interlace to the access point 106. In this way,
communication at one restricted access point may not substantially interfere with
communication at the other restricted access point. Similar techniques may be
employed for other fractional reuse schemes and for access terminals in the system.
[0056]  Asrepresented by block 206, the access point 104 (e.g., the interference
controller 322) determines interference management parameters that it may use or that
may send to the access terminal 110. In cases where the network node 114 defines the

interference management parameters for the access point 104, this determination



[ 0040] The network node 114, the access point 104, and the access
termnal 110 al so include various other conponents that may be used

i n conjung}) ith interference managenent as taught herein. For
exanpl e, Sﬁggﬂgﬁ%ﬁgk node 114, the access point 104, ang U0k

termnal 110 may include interference controllers 320, 322, and 324,
respectively, for mtigating interference and for providing other
related functionality as taught herein. The interference controller
320, 322, and 324 may include one or nore components for performng
speci fic typpyaipm e smpbrinyidee weegiige therspeciffttepanasnattys knddordetribtiag thehe
access point 104, and the access termnal 110 may incl ude

communi cat i FEBAPrBMCETScerdomadata gggond  respectivel y, for
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communi cat i ahsye\h téhj@ichies wie®esek 202 iddRibAVih dbhe cabhBEsd Rt Rds may
functionality as taught herein. The other conmponents illustrated in

FIG 3 wi || bbéctdinsoesisadinitartnivanei «s disoswedaliohatt fladk 2085 Fof &@dip]d-the
illustrations purposes, the interference controller 320 and 322 are
depi ct ed as 2¢95ed NPENt§4 sy epcgivedeftmasion &¢-2 ¢ Beporrsrans reppts, GIICPRER from

however, a given inple tation . .may .not enpl.o [l of these
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functionali .af i . interlace er.ations as tau erein.
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rel ating toprddgaRslclecPO¥RImPEOf il € Or receive attenuation operations
as taught herein.” Atineslot controller conmponent 346 or 348 may

provi de fungagssnal ith yor&tatd, 0@ akest hoBs] 0atmBUobh&ite Bl AL bPABreasther
taught herein. A spectral mask controller conmponent 350 or 352 nay
provi de f unetdcsspaiints {o deedraincrag intorfgpectmabgenask popacat. | msxasplt.dught
herein. A spreading code controller conponent 354 or 356 may provide
functi onal i $9M¢ e3sat thpgeoess poontd B Ewy icogmeBigate spdrihe fawsass raint d 8iight
herein. A transnit power controller conponent 358 or rovi de
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poi nt 104, and the

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.

[0039] As represented by block 208, the access point 104 (e.g., the communication
controller 328) may send interference management parameters or other related
information to the access terminal 110. For example, in some cases this information
may indicate how fractional reuse is deployed (e.g., which HARQ interlaces are to be
used, which spectral mask is to be used, etc.) on an uplink or downlink between the
access point 104 and the access terminal 110. In some cases this information may relate
to power control (¢.g., specifies uplink transmit power).

[0060] As represented by blocks 210 and 212, the access point 104 may thus

transmit to the access terminal 110 on the downlink or the access terminal 110 may



access termnal 110 may interact with one another to provide
interference managenent (e.g., interference mtigation). In sone

aspects, ations nmay be enployed on an uplink a
downl i nk b@ggﬁ?@§§%% interference. In general, one or ﬁgﬁg@%ﬁgggru
t echni ques described by FIG 2 may be enpl oyed in the nore specific
i npl enentations that are described in conjunction wwth FIGS. 4 - 18
bel ow. Hence, for purposes of clarity, the descriptions of the nore
specific inplenentations may not describe these techniques again in
detail. [O00&3psayt todhs awsespeirt BY &1 be kplp Herg dhapseess prinh bifemay se its

(e.g., the interference controller 320) may optionally define one or
nor e i nt er f BREHCECRARALRSHCAL paﬁﬂ?‘ﬁ??éf‘é?%“%ronttﬁ%d‘&’é‘? §R%BT Fgeeiypan the
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uplink and/or a downlink. As nentioned herein, such fractiona euse

may i nvol ve[(dse] or THede: @iplétddiQtions ehicladgeStermitfIC 01 é. pY thefifitederemney
spectrum or spreading codes. In sone inplenentations the network
node 114 mayordeflen¥)6ptrag defiyges oomorniner feemenmenagamanferaenteters. Such a
i nformati on such as, for exanple, transnit(Pomer paraneters, and

recei ve att BHaBeicbmaphp nipdiba tie aceses ipmangl Y0 apders spagebeths will be
described in nore. detail I i n.conjunctio ith FIGS, 4- 18.
(o0aa] 1 sofemBupiadioh Yonpafs SPONP tRaRbaT St Dt o fru S Ay Hisblre oy
i nvol ve det 85(;1:5111’311 how to all ocate one or nore resources. For
exanpl e, the " operations of block 402 may invol ve defining how an

al | ocated r fmw ce Heferfing néw fd BAU2NEPeratBBElladiY tFhe ude dTMrRBoH Yuged
up for fractional reuse. In addition, the definition of fraction

reuse par anmeihems chdjoyimMAARS ifetledesbi ki gplindvsr Bdetmbiik #HEbeadck@ibat adl
resource (e.g., how 10 many HARQ interlaces, etc.) may be used by
any one of mosedetal. lasems sspeots thesygtemd 00 magsipiayttene dizcmssnyuoplotisg .

The definiti En of fraction reuse paraneters also may involve
det er m ni ng

_ Yiféprmstion ey Pe SaRFEBIngRY opeoiae definey tiatslasy. Sikckess
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example, in various implementations a timeslot may relate to or be referred to as a
frame, a subframe, a slot, a transmission time interval (“TTI”), an HARQ interlace, and
so on. As an example, a predetermined number of timeslots (e.g., TTIs) I through 16
may be monitored and used for downlink transmission. A similar scheme may be used
for uplink transmission.

[0063] Based on traffic and associated interference levels on the monitored slots,
and based on application of one or more of the schemes taught herein, uplink or
downlink transmission may be limited to a defined number of slots N, where N = 8, for
example, lower than the total number of slots M, where M = 16, for example. In some
aspects such a fractional reuse scheme may utilize HARQ interlaces.

[0064] In a conventional 1xXEV-DO system, each HARQ process may be assigned,
for example, every fourth subframe, such that HARQ retransmissions of an original

transmission in subframe “n” are performed in slots (n+4), (n+8), (n+12), ctc. Asa

specific example, HARQ interlace 1 may be assigned subframes 1, 5, 9, and s0 on. In



received information that indicates whether there nmay be interference
on an uplink or a downlink and, if so, the extent of such

interfereﬁgﬁgmgﬁgng;nfornatlon may be received fromvarlgiggﬁa&?jﬁgﬁ14

t he syste ccess points and/or access termnal &

vari ous ways (e.g., over a backhaul, oves-the-air, and so on).

[ 0046] For exanple, in sone cases one or nore access points (e.g., the
access point 104) may nonitor an uplink and/or a downlink and send an
indication of interference detected on the uplink and/or downlink to
t he net wor k thfgyentpngrigimakdata @aﬂswaﬁ@pé@atléﬁfiﬁaéﬁegia@rl dwsios sutdepest 5. As

an exanpl e of the rnmer cas e acce 104 e calculate t he
Si gn)z;I gp st rBﬂ%’FﬁeSB‘{’P > &igRRLIVS a‘lﬁ‘tno ggg?@%%%‘gﬁk 3 maY besegt Pt mi naI s
(. " Sonoba MRS sy SIS i BAETFB
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system may generate”a | oad indication mhen they are experiencing

rel atively hidjlipboasiicogsfubtainagionnah sithbwRdgeent e ) gighdrisiecoéived or
exanple, a busy bit in 1xEV-DO, a relative grant channel ("RGCH') in
3GPP, or sofkegovihen uglink)abinslaf opsretidng may be pedaoried halottec BARQ procases
access point may send this |nfornat|on to its associ ated access

t er i nal V|QngﬁﬁﬁmﬁﬁﬁﬁﬂQ“F@%E9%¥ »&4th i nformation al so may be sent

cases. one H0GEhre abbe e e e ?ﬁ%%&eﬁg@ﬁ%@vwﬁﬁ%ﬁ&
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network node 114) or to the network node 114 (via
I and 2 while a second access pomt transmits during HARQ interlaces 3 and 4. Asa
result, interference that may otherwise occur between the nodes may be reduced.
[0066] As represented by block 402 of FIG. 4, the network node 114 (e.g., an
HARQ control component 338 of the interference controller 320) determines how many
HARQ interlaces may be used by each access point {(e.g., in a set of restricted access
points). For example, a defined number “N” of HARQ interlaces lower than the total
number “M” of HARQ interlaces allocated for the set may be determined based on
interference-related feedback from one or more access points and/or access terminals in
the system (e.g. as discussed above in conjunction with FIG. 2). Thus, at any given
time, the number N of downlink (or uplink) HARQ interlaces out of the total number M
of HARQ interlaces may be defined based on the downlink (or uplink) activity of
neighboring nodes on the M HARQ interlaces.
[0067] N may be a fixed value or dynamically defined. In a case where M =4, N
may be dynamically set between a minimum value Nyyy greater than zero and a
maximum value Nyax lower than 4. In some cases the value N may be randomly
determined. Typically, however, the value N may be selected in an effort to more
cffectively mitigate interference between nodes in the system, The determination of the

value N may be based on various criteria.



access point 104). O her access termnals in the system may send
information to the network node 114 in a simlar manner. [0049]In

Sone casegyq hils %8&?8' termnal 110 may generate rreasuigﬁﬁ%oﬁ%/gﬁg%gft

(e.g., on repeate€ asis). In sone aspects, such a nea

may i ndi cate which access points the acggss termnal 110 is receiving
signals from a received signal strength indication associated with
the signals fromeach access point (e.g., Echo), the path loss to
each of the access 0| nts, or some other suitable type of

i nf or mat i onl® anw&grenf@n@hltelateeq@dw 39868pS Poisistredeployed in

f t | di cat t t | 110
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cl ose to anpihetunRdsr r(cﬁe'gthat A0ebheb oﬁ@&ﬁ&rP@in@ﬂlepﬁalﬁ&WEa be used so
termnal). In addition, the network node 4 may use this |n¥ormat|on

to determ nmamﬁt&gﬁbem@ﬁoﬁe@inay%ms lilkgde s use&lﬁarsfaﬁlemQEhtéfWes}t her one
of these nodes. For exanple, the net-work node 114 may determ ne
recei ved si goaverssty; ériberh amta smatlodebbacfeddenin tivesystemns frger palve f Winay
node that transmtted the signals and the path | oss between these
nodes. [ 005%§ fi§nee fimpaeecommyicgionpratamarseiar., threngkay)-gener at e

i gnal - and 9B ¢ o PahlEr ERbRoE ik 5 Ry (S S abamt ok Ra8. B
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("CQ"), a data rate con I'on
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the access point 104 and the access point” 104 may forward this

i nf or mat i onother types ofietffiar Kn notie ckded a bmklldiseluk bf Nhsf fearsed cf addition,
managenment operations. |In sonme aspects, the network node 114 nmay use
such i nf or megmonpesef deffirmankavaseicise througbpe reguiicrcats {lert dose gonsitivaly to
downl i nk or.to_det ether interference in the dowlink is
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below, in s cassthe

used to det 8ritne ROWT% Caﬁeé Fo@e re%gl?’fi%?‘ngzl I%%gg%tl S Y Igﬁ?ngon

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
associated access terminals) may interfere with a neighboring cell and define N
accordingly.

[0071] The network node 114 also may define N based on interference information
received from one or more access points (e.g., as discussed at FIG. 2). For example, if
interference values are high, a lower value of N may be defined. In this way, the
number of HARQ interlaces used by a given access point may be reduced thereby
reducing the probability of interference on cach set of N HARQ interlaces out of the

total number of HARQ interlaces M.



12 interference. As one exanple, CQ or other suitable information
may be recei ved on a per-HARQ interlace basis whereby it nay be

det erm ned._whi ch HARQ interlaces are associated with the | owest |evel
of interfetRAYI¥A%i nil ar techni que may be enpl oyed f SETOSHWBO77114
fractional reuse techniques. [0053]1t sheuld be appreciated that the
network node 114 may define paraneters in various other ways. For
exanpl e, in sone cases the network node 114 may randomy sel ect one
or nore paraneters. [0054] As represented by bl ock 204, the network
node 114 (el®72] t hersoopmaenicddy ibbuek dohtin sdrhecasd2t6) neeodsnddhé 1defziy ned
interference nmanagenent paraneters to the access point 104. As wll
be di scusse8PI5EY éWClﬁCrH%gﬂénf@a@fégtqlwelsad:bbe%t:@@amesmmas@@ exp@agls, the
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nodes (e.g. jova$ aR&FraREA ﬁhalaé%@és@@oﬁ90§§§sﬁe€{fﬂ@e§ﬁhﬁk th@nét@@rlﬁ%%lf:?m
For exanple, in the case of a fractional reuse sc t he network

node 114 naynagedn@rming frar éninliok t@nsmistiénisy thy acoesd mnme% oh Mcavbergrge
managenent parameters to neighboring access points (e.g., access
poi nt's t hat id¢r&ced (0ge eidasghs bl Poh@ntis asihy mapinerfare withirdchptamet the
another). As a speci f iC exangl e, the network node 114 may assign a
first HARQ ASFeEYPaBals asspoiaicd wilh dhe asershponbld4aridisamay W%ﬁf@é@én@r HARQ
interlace to th CCESS ntllllLE l.n thi conmmu ion
restricted 5xamé§% p5apt QP‘W& é‘H%f&f%H%‘F %F%@YQI‘?HI@PP%F %let“ﬁtW
conmuni cat i gy %%cgﬁr]@%s ?fsgﬁ'éed%lfé%lﬁ.' ﬁ @&%Eﬁ%ﬁe Pfﬁf Ilﬂ%y igh H‘ésh@ate HA Rg
t echni ques ma oyed for other ractl onal Teuse sclhienes and for
access ter nM@lased maridmefos Y&t the access point 104.
[0073] 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
mterlace (e.g., for each TTI in 3GPP) and forward this information to the network node
114. Also for the downlink, an access terminal may monitor the downlink and provide
interference-related information on a per-HARQ interlace (e.g., per-TTI) basis.
Similarly, for the uplink an access terminal may monitor the uplink and provide
interference-related information on a per-HARQ interlace (c.g., per-TT1) basis. In some
cases (e.g., DRC feedback in 3GPP2), the feedback from an access terminal may not
provide per-HARQ interlace resolution. In such a case, ACK/NACK feedback or some
other type of feedback may be employed to identify a desired set of HARQ interlaces.
As another example, downlink data rate may be adjusted on a given HARQ interlace to

determine the rate at which the access terminal can successfully decode the data (e.g.,

with a given accuracy). Based on the best data rate determined for each HARQ



[ 0056] As represented by block 206, the access point 104 (e.g., the
interference controller 322) determ nes interference nmanagenent

par anet er | L.jmy use or that may send to the access term nal
110. In cgggg&%ﬂ%’g’the network node 114 defines the i REEPEPEATEH
managenent parameters for the access poiggt 104, this determ nation
13 operation may sinply involve receiving the specified paraneters
and/or retrieving the specified paraneters (e.g., froma data
menory). [0057]1n some cases the access point 104 determ nes the

i nt er f er encB¢TRAQ G sesHPHon Bk bemgdoes © vdidwidAR DHatsdagsavid petadestherhgst
be simlar to_.the aneters di scussed above in conjunction with

bl ock 202. P?ff“éa‘ai‘%%h? BIVAN &GRS PO ed lieRaselp & caflige kAR pisrlace
determ ned | . sim.|ar nner.,as,di scussed above, at , bl ock 202,
exarpt e ¢ h el s GR 5 S cl e et Phae Redlagud e Ao
measur ement i &RRLL By ndilboriidact LOMRGR ERERS term nal 110. In

addi tion, the access point may nonitor an uplink and/or a

downl i nk to[odeter mhﬂﬁ)rﬁd’lﬁpédﬁi eief REGRARN QR sSd FR IBARQNKterldREbRAGE B8 Bvork
poi nt 104 al so may randonmly select a paraneter. [0058]1n some cases,

t he access padentl4 by tralgpodepenatieths thie conespondingudinkton dowalirdassTic is
points to determ ne an interference nanagenent paraneter. For
exanpl e, i nS¥6hnEad eBuchEndiEdasiopaier be aducviedyfor ovempld, ositgami t h t he
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negoti ate tQﬁn@@ﬁm%Lﬂﬂhéi Eﬁ%%?&%ﬁ%&hmﬂytually excl usi ve) paraneters.

In sone cases, € ‘acceSs poin nay det erm ne whether it may
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interference.
traffic of differcnt 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.
[0076] 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
node 114 may send a node-specific designation to each access point or the network node
114 may send a common designation to all of the access points in a set of access points.
[0077] As represented by block 408, the access point 104 (e.g., a HARQ control
component 340 of the interference controller 322) determines the HARQ interlaces it
will use for uplink or downlink communication. Here, the access point 104 will have
received the value N from the network node 114, In the event the network node 114
designated the HARQ interlaces to be used by the access point 104 the access point 104
may simply use these HARQ interlaces. In some cases, the access point 104 may

randomly select a parameter.



[ 0059] As represented by block 208, the access point 104 (e.g., the
comuni cation controller 328) may send interference nmanagenent
paraneters_or other related information to the access termnal 110.
For exanpl%(,) N9¥3ie cases this information may i ndi catf & THiSR08/077114
fractional reuse is deployed (e.g., whigh HARQ interl|l aces 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 upld78k t dbths HARQovertares 0601 dksignapt ks thnmetivablyndyleddksr 210
and 212, the access point 104 may thus transmt to the access
termnal 116°leR%d Hedariirths asectspo d 04 e deteimapeivhich N Hlg Rihipterlages to

t it tot i nt 104 .1 link. Here, t
SRR £ R e GRS
on the dom%&ﬂ%@iﬂ?@@&?{fﬁ@é ME 1P 18 sdiRhd Dess hiTt h & IIan adilig 0@9(?2%?%1

termnal 11 ese interference managenent paraneters

account whefe g e6BbY b0 4Bl bbd).0r transmitting on the uplink.
[0061] In sone I nplenmentations the access termnal 110 (e.g., the

I nt er f er enc@0IONt r dh kane 36 thorageeghafoim e 04 may otlectoviiceH ARQanfeda@nce
managenment paranmeters. Such a paranmeter may be used by the access
term nal 11@ssasigice wviddhg lopestgnterigrgnaeh dless theursbasapdion! Wonay dtdreme330)

to the acce%%ic%%Qlir?tgﬂgc%é & dse fn‘? 3§ siilar %lélxglie? gs éigclulssrélé a‘g(?veer %toir (e)ga?n)p'le,
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. 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.
[0080] 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.
[0081] As represented by block 410, the access point 104 may determine a timing
offset to use for uplink or downlink communication. For example, the access point 104
may continuously monitor a link over a period of time to determine approximately when
a neighboring node commences and ends its transmissions. In this way, the access point
104 may determine (e.g., estimate) the timeslot timing of the neighboring node. The
access point may then synchronize the timeslot timing of its uplink or downlink to that
time, In some aspects this may be involve defining a Tau-DPCH parameter,
[0082] In some cases (e.g., 3GPP), access points may synchronize their timing {¢.g.,
HS-PDSCH timing) by time aligning their P-CCPCHs (primary-common control

physical channel). Such synchronization may be achieved, for example, through the use



[ 0062] Referring now to FIG 4, operations relating to the use of a
fractional reuse schene enpl oying HARQ i nterlaces on an uplink or a
downl i nk '+I 9@ jescribed in nore detail. In some aspects the system
100 nay eﬁ% YWPPHE di vi sion nul tipl exi ng wher eby infoPﬁﬁFﬁHﬁwﬁﬁimbe
transmtting on one or nore defined tinmeglots. Such tineslots may
take various forns and/or be referred to using various termnol ogy.
As an exanple, in various inplenentations a tineslot nay relate to or
be referred to as a frane, a subframe, a slot, a transm ssion tine

i nterval ("¥EPY componanRin tavh@cdcacpointahiaingsigmalingsetwieenaceasppaipts gwhich
predet erm ned nunher of ine%%ots (e.g., TTIs) | through 16 may be
moni t or ed af@YB&& athGB’ FiYS KNSR EIOEAE AETHPOIRS, §igmi Wit leRCHAMCTHAY be
used for uplink tr nissi%%%ﬁ%gOGS Based on traffic and associ at ed

ns
interferencgn?%§%er’%ﬁﬁ¥q%? Of®Y slots, and based on application

o Jone, O TRORSET, PR ACHSRS . AADIAST AL ey Bl SOION o

transm ssion may be [imte slots

8, for exanphogoh@ue kratridaMetd) distHtRlioRUARAGHisSbn & @Eptibh (VIR LEDRDG 16,
for exanple. In sonme aspects such a fractional reuse schene may

utilize HARQay bt emphyedswhi0B6d}ckirad isoon remstiitriadurihg MG DX ARSK periodedah
HARQ process nmay be assigned, for exanple, every fourth subfrane,
such that HARDCREstEReTHssion S RCH ArGEHKT glay be agromited fagrand access

subframe "n" are perfoined in slots +4), (n+8), (n+12), etc. As a
speci fic exHHBIRals TIXRS R 1%%?%&9@0&0%%5?% lgwey %ﬁi&éi(%mmwgmﬂﬂs gieyg,
and so on. h%.s&%ﬁ%ﬁ%(gﬁfﬁﬁmgamOEi%i&ﬁbyg t.a transm ssion for HARQ
interlace 1 Hrlng SabrraEme soUnsuccessrul, a negative

acknow edge [fﬁ]@fq( (" MAGK rhschicd D |b1d?§ﬁﬂl@ﬁl|‘1é§c’£&s|§&%@ti @49% ?éﬁﬁﬁtrﬁsgsyagl%iﬁggn

(e g, an uplink in the case 0f a downlin ransm ssi o
data may t hegoligted edccaneiihilas irdotd M aSddhf teaiTBal Svhadh MARQSAREadARR to

interlace 1 and, upon a successful transm ssion, an acknow edgenent
(" ACK") si ghabscddonteeceplinkdr dewglink. Vh aoaningémokitionSithd dcacssppet 404 ong
may be perforned by other HARQ processes on the other HARQ i nterl aces
2.3, and 4use 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
point may schedule data transmissions (uplink or downlink) on the best N HARQ
interlaces out of the available M HARQ interlaces (block 414).
[0085] The HARQ interlace parameters (e.g., N and the specific HARQ interlaces
used by a given node) described above may be adjusted 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,
the HARQ interfaces may be deployed in a manner that accounts for current interference
conditions in the system.
[0086] In some implementations HARQ interlaces may be allocated in a

hierarchical manner. For example, if no restricted access points are deployed in a

coverage area of a macro access point, a full set of HARQ interlaces (e.g., 8) may be



[ 0065] I n sone aspects, a fractional reuse schene may utilize HARQ
interlaces to configure neighboring nodes (e.g., access poirts and/ or
access ter o transmt at different tines. For exa e, a
first acce‘gégg]gl%%?t may transnmit during HARQ i nterl aces PET&%B‘)U?"WH e
a second access point transmts during BHARQ interlaces 3 and 4. As a
result, interference that may ot herw se occur between the nodes may
be reduced. [0066] As represented by bl ock 402 of FIG 4, the network
node 114 (e.g., an HARQ control conponent 338 of the interference
controll er glg@ﬁtedé@r@rmﬁw@gcmwmn@ HARG I nstickd cesesnpyints ereudsplbybr/in

each access _point n a set of restricted access points). For
exanpl e, H%fqoﬁ‘gﬂgerﬂﬁg?o@rdl@ NQCI'B]“ tnRQIYGVEL BRC PRSARE Ot thah t ot al

"M | d f h be d i ned
pased onlv: R st of BrLBE B RalsfR s Sfveind -3 hnalt paBeB b8 i
and/ or accemg fiid: @b e o 3?}91%}! BY S Mel ForShe %@Ugfeﬁ ﬁyie%eﬂniﬂgmfﬁeﬁlﬂ?\Q

conjunction wth FIG 2) at any gilven

downl i nk (ornmmcemlbcd-c@&)r tHetredtli @6 scctidtpoits rh&}&h&i@ﬁ@éﬂd&h‘t@@@ﬁo%th@f
HARQ i nterl aces may be defined based on the downlink (or uplin

activity of restictdmocasnpoinodes., O e dMcHAR boRE. eTﬂleameﬂ)er bﬂl@ﬁRjQ\l may
be a fixed value or dynamcally defined. In a case where M= 4, N may
be dynani calt§rlasesaligeitoiarihia wey mambmdoAradde Binimi frestnemer bradynamicalland

a maxi num va wer, than 4. In sone cases the value N may be
randon y def‘%Pﬁf(hlg’?gedWﬁlaﬁ%sl C;‘r"‘te”ﬁd"\ﬁ/é‘bséﬁ‘sseq higery &5 Bret eRiTIREY a?fésss!&lléct ed

i f bet d
: 2 ?Reefsilg[ g Hf[@yi:ﬂ&q Sra?jic,{; ?nrﬁénrg Igrloc% e:)p } (gl‘t e\%glllnﬁee%\ﬁ ﬁ%gﬁlrﬁlgerggge\é\%%geﬂggce%s
various crib&hisdn the%@stérﬁgpgﬂe'iﬁfouﬁt)@%ﬁﬁy at ARG eGfibtbEhdOR pORYs h&kakeiko

how access points are ep oye In
number of HARQ interlaces allocated for these access points may be increased.

[0087] 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
define the transmit power for different points in time. In some cases a profile may be
defined by an equation (e.g., a sinusoidal waveform). In some aspects a profile may be
periodic. As shown in FIG. 6, a maximum value (MAX), a minimum value (MIN) and
a period 604 may be defined for the profile.

[0088] A transmit power profile may be used to control transmit power in different
ways. For example, in some cases the transmit power profile is used to control total
transmit power. In some implementations, overhead channels (e.g., CPICH, etc.) and
dedicated channels may operate at a constant power. Leftover power according to the
transmit power profile may then be shared among the other channels (e.g., HS-SCCH

and HS-PDSCH). In some implementations overhead channels may be scaled.



the system (e.g., the total nunber of access points, the density of
access points within a given area, the relative proximty of the

access poi so on). Here, if there are a |large nu no
that are ﬁ%g@gﬂ%q%?ne anot her, a snaller value of N na?cgn%sa@%wéb‘

t hat nei ghboring nodes may be less |ikeby to use the same HARQ
interlaces. Conversely, if there are a small nunber of nodes in the
system a Iarger val ue of N nay be defined to i nprove comruni cation
per f or mance t hroughput). [0069] Another criterion may relate to
the traffi c[wﬁ &Std@sca%é@mm@ﬁe detadbelos, in demetagprsts tesnsmit abWerehaseche

B0 nts. For %%ﬁ%eféﬁs%% iy pe ddilroﬁlgﬁf%gé oy r%gﬁﬁgvkggggﬁéfe? Fo 1o
terf

val e of N SRS Sl RES P B st e R BB e r AR RE R G

stricter t hHQH(QE‘eRU& oft %%%&?ﬂ%@é%f@@ﬁrof 1%5 %015&'3 }ae' %ge% a&%ﬁ(}lﬂﬂt may

interference) whereby a larger value t n-some

cases the n&hﬁ@ﬁkacﬁ@d&ﬁ&fhdﬁdﬁlé@ﬁdﬁlﬂnﬂ@ @%H@a RecbAs &deRPole GEhMEH
interference-related information (e.g., as discussed at FIG 2). For

exanpl e, t hesingitibesmoprodibrsbiftediyi 130 slefreas: dThiny, vgfieu elve fasicesss peinnisnal
and the relative proximty of the access points to the access

ternminal nayaBEiHeg et MHEYIRIYEs herserpad Soseanprint masphertransmisieg afed fr om
the access termnal. In this way, the network node 114 may determ ne
whet her traﬁ’é?ﬁnélg]i@r‘féerat a given cell (e.g., by a restrict ed access

0f
Rei ghbor i ng Bl ard "HaF AR Sy AL STe YRR R A e e e 4
al so may detimRl Mdissnes: 10 o'fﬂ{eeiﬁtfeﬁ‘&%ﬂ&@:oh%lf& m&&ﬁn&qgg. gﬁé&ffe&fm one
or nore access points (e.g., as discussed at exanple, if

i nt er f er enceansalitigveapfild @hrmatidrowee vl foewrtichd tm}{mﬁﬁoﬁlﬁf g N@ral n

this way, the nunber of HARQ interlaces used by a given access point

may be redudednlitidr By nfemhationgay e lpicofoabidniptly, pefamicrentie pethe eammit

each set of N HARQ inter|aces out of the total nunber of HA

i nterl aces Rpwer profile, mitial minimum and maximum values, and an mitial period value.
[0091] 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 downlink traffic at
each access point (e.g., in each cell).
10092] As a specific example, the definition of a transmit power profile parameter
may be based on how access points 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 that are close to
one another the parameters may be defined so that neighboring nodes may be less likely

to transmit at a high power at the same time. As an example, the transmit power profile

may be shaped such that a given access point may transmit at or near maximum power



17 [00721As represented by block 404, in some cases the network node
114 may specify specific HARQ interlaces to be used by specific
access poi exanpl e, the network node 114 may determ ne the
anount ofvﬂéﬁ%?ggéghce that may be seen on each of t he Pt 077114
interlaces by a given access point and agsign HARQ i nterl aces havi ng
| ower interference to that access point. As a specific exanple, the
networ k node 114 may determ ne that downlink transm ssion by the
access point 106 on the two HARQ interlaces (e.g., interlaces 3 and
4) that it foaysltvelyehprtnetied petime win this ey eibe tromst pawes pedidensy provide
term nals associated with the access point 104. Thi y be

det er m ned. SABRHEAAER WhEh 8 BB R rE ORI TA0ES (8 PY Sriivrocl20dkeaesy

The _netvior ke ats b R e St S R % R Rl VIR UE WS Eh S
use by the BLHeSSCRRbRElY 1P therd 404 %ﬁﬁ nﬁ%e_@ R&sds kaﬁ% Qﬁé;ltﬂ E’xg parametcrs

determ nation of interfé&rence on eac interl ace ased on

si gnal s rec&ﬁy@dd&%ﬁﬁh@hﬂ@bwﬁmkmﬁ@d@n&ﬂﬁmﬁﬁﬁﬁn&%ﬁ@ﬁkmnugﬁﬁﬂlh&@hihOOd
of interference between nodes may be determ ned based on one or nore
measur enent cxaoe,ttls raseitpedef profiiconsy lershamd sudcthessgitearataabsinanay

di scussed herein. In addition, for the downlink, access termnals in
t he syst em HAWPFTHEHEF Be4 MEHRHB POYerdPr ¢ pngeidesed ploimg" CQ ") or data

t t " )..J nf ti f h HA interlace (e.g., far
bach 1111 a0 RieRh R o e B S m b B o e A oA L s
114. A f i i . it th
Gownl § nie_angrog A7 HEEUD by B ARARS Bab AL o IR IRR O ek Mg,

interlace (@Ga@meteReFol Mand@ailfeerIhdW/hA o ploffded B Rbiafiln AMACHERE
termnal may nonitor the uplink and provide interference-rel ated

i nf or mat i onobavéngefigdlARdds BE Bk atere(d.agcess Renindllk ralRdithg at Hloweie
cases (e.g., DRC feedback in 3GPP2), the feedback from an access
ter mi nal mapowetleyst.ovi de per-HARQ interlace resolution. In such a

case, ACKINACK feedback or some qther type of feedback may be
enpl oyed t o[408&ht i #ytrapspéiqromerpobie Ryrampgiganayricalefinrdnscden i safisrde.g.

le, d l.i d dj i HA i nterl
o dot o m nie s GEL bl Sk B R Aok S P Rr el e B o
decode the H?ﬁd@ed(lﬁ/rtﬂe acc\é\gs}q&%. qiféggan?ﬁg WhAE ¥))p'e% g@g@ﬁﬁp %V%Q%O?ee&%%ﬂ% a

rate determ ned f each I nt'erlace,” a on may

made as to yhinbrerARQLENLBE! B6& oMtlafficPTRVIHS &E@a?%ﬁ]eﬁe 4 Or it BRGEit
for a given access point. Alternatively, a centralized interl ace

sel ecti on spbwaerofily obmaeinih)oledrqedeg highehiesletidrh@ayed wed ke.odéiscussed

desi gnates the HARQ i nterl aces for neighboring nodes as discussed

herein). above). In addition, some types of traffic may have stricter throughput requirements
(but less sensitivity to interference) whereby a transmit power profile that allows more
transmissions at higher power levels may be used (e.g., a discussed above).
[0095] In some cases the network node 114 may define the transmit power profile
parameters based on received interference-related information (e.g., feedback from one
or more access points and/or access terminals in the system as discussed above in
conjunction with 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., associated with a restricted access point) may interfere with a neighboring cell and



[0074] I n sone aspects, the designation of specific HARQ interlaces by
t he network node 114 may be dependent on whet her the corresponding
upl i nk or | j traffic i s synchroni zed. Such synchronlzatlon

be achievég8%@%Pg§%hnple usi ng an adjustnment such as PLA! %Here
DPCH rel ates to a dedi cated physical chapnel) or sonme other suitable
synchroni zati on schenme. [0075]In sone 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 nodjgsiilecipasrer peedile parameserseeeprdioglyi dhe nftwotkenodedi4alat mdy HARQ
interl aces not be subject tq interference, As an exanple, if HARQ
i nterl aces gafy G&P%P%@%Ffaﬁé’aS%)nan‘fﬁr}?r@ecea&@ggagmadmvearﬁr@m@xﬁ@r more
interl aces Sébs ALe asgg mﬁ?ée ond access point, these access
points wll 5t 158 %ﬁﬂ%’@t&ﬁu$8 E erence fromthe other access

oi nt on at t ot HARQ, i Wy he
gccess poinpggﬁg né?ggg%ﬁﬁﬁonlzégﬂgﬁg87 ?ﬁgﬁ¥§§?gé@wgggkgai@%Sgén% 06
t he net wor K tragedéf tkidech e dsignskmsitingy bf%@@wambﬁ ﬁh@({@g PRLEYRLECHIDRC
defined to one or nore access points or exanple, a network node 114
may send a hibichegdqedai (ige tiedilayrfadm dr tine: HARhs aceass] pohaimeoit id dfeective
network node 114 may send a common designation to all of the access
poi nts in aakeaige g%é‘ésfsfop@ieﬁﬁ@‘“ QQ)U’)?? Bwexpmpleeis epllsade Wymg@clkfgd%

h | t. 340

| nterf or encleuier Sob o uetan i e, HeoRMREP fias pariatsy oF Wl
f [ | t
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event the n%ﬁ’i@frﬂﬁ)l&ﬁ&ﬁ&?@%ﬁ'tﬂé HODRAr& et 1Ray R ANBA B4sk Sl?ﬁletn(ﬂ%n?@r ysed

by the access point 104 the access point 104 may S|np y use ese
HARQ |nterlaag&n@mﬂnaghan@gﬁasﬁithe access point 104 may randonmly

sel ect a paraneter.
10097] 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.
[0098] The network node 114 also may designate phase offset values for
neighboring nodes in a manner that mitigates interference between the nodes. Asa
specific example, the network node 114 may determine that downlink transmission by
the access point 106 may interfere with reception at an access terminal associated with
the access point 104. This may be determined, for example, based on the downlink
interference-related information that the network node 114 may acquire as discussed
herein. The network node 114 may then designate different (e.g., 180 degrees out of
phase) phase offset values for the access points 104 and 106.
[0099] As represented by block 506, the network node 114 then sends the power

profile information it defined to one or more access points. Here, the network node 114



19 [0078]If the HARQ interl aces were not designated by the network
node 114 or selected randomy, the access point 104 nmay deternmn ne

whi ch N Fﬁgﬁg aces to use based on appropriate cri
Initially &]%gﬁéern1natlon is thus based on (e.gqg. %ﬁé??ﬂWﬁQH“by)

the value N. In sone cases the access pgsnt 104 nmay deflne or adapt N
(e.g., based on criteria as discussed above). [0079]1In sonme cases the
access point 104 may select the HARQ interl aces associated with the
| owest interference. Here, the access point 104 nay detern ne which
HARQ i nt er | B@B&endc n9de-sparific dssignation terarmhaccess peinsw desuntwerbavde 1 Fomay

exanpl e, the ccess pojnt 104 ceive informatio
meagEr errent psPrgnen lgnaﬂﬁé)tm?l[’f‘ffﬁ? ﬁ@eﬁdI?é‘g%lntaeﬁeh‘i’#:?ﬁFesiﬂ?)‘“tsi n

iti 4 Link
ot | e’ t o RABEIC 2% cBfdahicd B9 pIERKs MR-l 10 e Bedstbie? T4 e prnite
when the acgfgl QﬂhﬁUneﬂ{%él lo$ tHeqﬁt@pfeﬂ:ﬁce%ﬂtrmBﬁ@ﬁeﬁéﬂhfn@&hﬁ%ﬂ%&ﬁ%ﬁb&

(l oad) from out-of -cel In this way, the access pol nt

the HARQ i np@ﬁlmm@tt viillevé fbe dewAlikedon@iinitio® el thd Sletf the heiesk
[0080] I n sone cases, the access point 104 may cooperate with one or

nmore ot her aedsedd dpogmitesl alloofdiet teanminitgotvhieprbllRQatantetard @desistd byndhk |
use. For exanple, the access point 104 and the access point 106 may
negotiate t eFCaw@oiTt f Porthsiccess pgmt l%m@aﬁwly@;ée these DEymMEtHRQIN some cases,

nterl ace 0081] As represent bl ock 410, .the access_point 104
Imay deter i aaceﬁg Rﬁlwgl%gfl?%?n Oaﬂhg%%rf BPAPFICH{E Br the Bk pfiie.

conmmu ni cati k ijor %%Meepaéérgﬁ ?Qv%?eslf ot nge%]natejd%él tﬁreaﬁ/e ?{tnloa Ug#ﬁ ory

monitor a | ver perio &rmine appr oxi nat et ywhen

a nei ghbor i gedQdendoHPRACER AP M mb} et ARSWhRER b%ﬁlete}sr}o tuF@ FasBY
the access point 104 may deternmine (e.g., estimate) the tines

timng of tb&eapedghiorritaty. nodeypida easa,Ctﬁ@&S:eﬂqjoﬁit mymptaﬁﬁn&ymhrngm ze

the timeslot timng of its uplink or dowlink to that time. In sone

aspect s t hi slgagipmge dymanaikally dpedninimicragphascRdiscDREN tp ascineb®nnction with the
transmit power profile, minimum, maximum, and period parameters the access point
104 received from the network node 114,
[00102] In some cases the access point 104 may select the phase offset value that is
associated with the lowest interference. Here, the access point 104 may determine
which phase offset value to use in a similar manner as discussed above. For example, at
block 508 the access point 104 may receive information (e.g., measurement reports,
CQL DRC) from the access terminal 110 and/or the access point 104 may monitor a link
to determine the interference on the link. As an example of the latter case, when the
access point 104 is idle, it may monitor interference (load) from out-of-cell on the
downlink, In this way, the access point 104 may select the phase offset value that
provides minimal out-of-cell interference at block 510.
[00103] Insome cases, the access point 104 may cooperate with one or more other
access points to determine the phase offset value. For example, the access point 104
and the access point 106 may negotiate to use different (¢.g., out of phase) phase offset

values. In such a case, the operations of block 508 may not be performed.



[0082] I n sone cases (e.g., 3GPP), access points nmay synchronize their
timng (e.g., HS-PDSCH timng) by tine aligning their P-CCPCHs

rimry- nt rol physical channel ). Such synchrqnization ma
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each access point, timng signaling betwgen access points (which may
be relatively effective for neighboring access points, e.g., with
tens of neters of one another), or sone other technique. [0083]In

sonme cases &e. ., in HSDPA), overhead may be relatively high and not
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of the available M HARQ interlaces (block 414).
CQI reports), the maximum power parameter may be reduced. In a simplified case,
maximum_i is sct equal to minimum_i for cach access point_i. The network node 114
may then attempt to set these values to provide the same (or substantially the same)
average CQI in cach cell which may be achieved using the Ec_i,j/lo measurement of
each access terminal_j from each access point i.
[00106] Referring now to FIGS. 7 and 8, operations relating to the use of a scheme
for varying receive attenuation (e.g., uplink attenuation) over time to mitigate
interference will be described in more detail. In some aspects this scheme involves
defining a receive attenuation profile such as the profile 802 shown in FIG. 8 that
defines different attenuation 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 define the receive attenuation for different points in time. In some
cases a profile may be defined by an equation (e.g., a sinusoidal waveform). As shown
in FIG. 8, a maximum value (MAX), a minimum value (MIN) and a period 804 may be
defined for the profile.
[00107]  As described in more detail below, in some aspects receive attenuation-based
fractional reuse may be achieved through the use of a receive attenuation profile. For

example, neighboring access points may use the same profile (or a similar profile) but



[ 0085] The HARQ i nterl ace paraneters (e.g., N and the specific HARQ
interlaces used by a given node) described above nay be adjusted over
time. For the informati on descri bed above nmay I ed
on a repegﬁggﬁgggu ¥ and the par anmet ers adj ust ed accord?ﬁﬁ“@g?&géﬁv
with hysteresis and/or slow filtering ifp7desired). In this way, the
HARQ i nterl aces may be deployed in a manner that accounts for current
interference conditions in the system [0086]1n sone inplenentations
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may be defined for the profile.
terminals, the number of active access terminals, and the average uplink traffic at each
access point (e.g., in each cell).
[00110] As a specific example, the definition of a receive attenuation profile
parameter may be based on how access points 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
that are close to one another the parameters may be defined so that neighboring nodes
may be less likely to receive at a high attenuation level at the same time. As an
example, the receive attenuation profile may be shaped such that a given access point
may receive at or near maximum attenuation for a relatively short period of time. In this

way, the receive attenuation 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



[0088] A transmt power profile nmay be used to control transmt power
in different ways. For exanple, in sonme cases the transmt power

profile i ).control total transmit power. In so '
inplenenté?#gﬁgpgﬁ§%rhead channels (e.g., CPICH, etc.)g§ﬁ§$agaPE%T%d

channel s may operate at a constant poweng Leftover power according to
the transmt power profile may then be shared anong the ot her
channels (e.g., HS-SCCH and HS-PDSCH). In sone inplenentations

over head channels may be scaled. 22 [0089]As described in nore
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attenuation level.
[00112] 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
that allows more transmissions at higher attenuation levels may be used (e.g., a
discussed above).
[00113] In some cases the network node 114 may define the receive attenuation
profile parameters based on received interference-related information (e.g., feedback
from one or more access points and/or access terminals in the system as discussed above
in conjunction with 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., associated with a restricted access point) may interfere with a neighboring cell and

adjust the attenuation profile parameters accordingly. The network node 114 also may



random y determ ned. Typically, however, these paraneters are
selected in an effort to nore effectively mtigate interference
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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
designate different (¢.g., 180 degrees out of phase) phase offset values for the access
points 104 and 106.
[00117]  As represented by block 706, the network node 114 then sends the
attenuation profile information it defined to one or more access points. Here, the
network node 114 may send a node-specific designation to each access point or the
network node 114 may send a common designation to all of the access points in a set of
access points.
[00118]  As represented by blocks 708 and 710, the access point 104 (e.g., a profile
component 344 of the interference controller 322) determines the receive attenuation

profile parameters it will use for uplink communication. In the event the network node

114 designated all of the receive attenuation profile parameters to be used by the access



the traffic | oad, the types of traffic, the quality of service

requi renents of the traffic) handl ed by the access points. For

exanpl e, 35, Of traffic may be nore sensitive tq interference
t han otheﬁg y%%éggi}traffic. In such a case, a paranetgFTﬁgggﬁ@T?h%
transmt power profile or max/mn) that sprovi des hi gher isolation may
be used (e.g., a discussed above). In addition, sonme types of traffic
may have stricter throughput requirenents (but | ess sensitivity to
interference) whereby a transnmt power profile that allows nore
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may 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.

(00121}  In some cases, the access point 104 may cooperate with one or more other
access points to determine the phase offset value. For example, the access point 104
and the access point 106 may negotiate to use different (e.g., out of phase) phase offset
values. In such a case, the operations of block 708 may not be performed.

[00122]  Asrepresented by block 712, the access point receives on the uplink based
on the current receive attenuation profile (e.g., by applying the attenuation profile to
recetved signals). Thus, the receive attenuation may vary over time in a manner that
may mitigate interference with neighboring nodes.

[00123] The receive attenuation profile parameters (e.g., maximum, minimumn, and

period parameters defined by the network node 114) described above may be adjusted

over time. For example, the information described above may be collected on a



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

interfereqﬁsﬁ&gﬁ&mgpy be seen by a given access pOintCEQ%HQ%@W?S?%

di fferent valués of the phase offset (e.g., based on

received for each TTI). The phase offsetsiassociated with the | owest
interference at that access point may then be assigned to that access
point. [0098] The network node 114 al so may desi gnate phase offset
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network node 114 25 nmay send a nQde-specific designation to each
access poi nfORolehE HEMipRAMSHRS HCHsKEYDbSENd a common designation to

P S ST RS0 208 TR RS
PLOL 11 con ke SOBRNEN S| O 0L GEGE S, SR TP

downl i nk coppalidwisink il bk dedehBedveRtre HEGII NRE WRAKore@ 960vE1dsdRs] RAL ed
all of the transmt power profile paraneters to be used by the access

poi nt 104, trendcdess opobnhotQiéfinaltisdstpd whishan vheae ippleRARRGLEsS, mhf

sonme cases, the access point 104 may randonmy sel ect a paraneter

(e.g., the phet abeseeiyed to as a frame, a subframe, a slot, a transmission time interval
(“TTI”), an HARQ interlace, and so on.
[00125]  Insome 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
subframe) of a timeslot while a second access point transmits during a second portion
(¢.g., another part of the subframe or the entirely of a different subframe) of a timeslot.
As a result, interference that may otherwise occur between the nodes may be reduced.
[00126] In some aspects, a determination as to whether a node will refrain from
transmitting during a given portion of a timeslot may involve determining how much
interference is present on different portions of the timeslot. For example, a node may
refrain from transmitting on those portions of a time slot that are associated with higher
interference.
[00127]  Referring initially to FIG. 9, as represented by block 902, the network node

114 (e.g., a timeslot control component 346 of the interference controller 320) or some

other suitable entity may determine how a given transmit timeslot or a set of transmit



[00101] If all of the paraneters were not designated by the network
node 114 or selected randomy, the access point 104 may determ ne
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m ni mum val %%n{eMell\el)lceatﬂgn gthgrefgfglje%%f ?rgf%cn?ly subcﬁ aq:ggel, Ql%lde tfm%sk)tt %grtf[()){lé) Inlcqlr €

defined and/or more separation may be provided between the timeslot portions. In

addition, some types of traffic may have stricter throughput requirements (but less

sensitivity to interference) whereby larger timeslot portions may be defined.



[ 00107] As described in nore detail below, in sone aspects receive
attenuati on-based fractional reuse may be achi eved t hrough the use of
a receive attenuation profile. For exanple, neighboring access ,POi nts
may use t NEO3WMEB%BIfile (or a sinilar profile) but chwsg’@"’%é’yéd
on different phases of the profile. Forsgxanple, a first access point
may receive according to the profile shown in FIG 8 while a second
access point receives using the sane profile shifted by 180 degrees.
Thus, when the first access point is receiving at nmaxi num attenuation
t he second HWda4)s bk nmeshaypdrgonsaseimayrig dafined mserum iatctfervuet inolm
[00108] As represented by block 702 of FIG 7, the network node 114
(e.g., a pré&fstae Eueponelptil Bugfcgmee ndugsirehih pethe sysion et Haeslen0)
defines receive attegu tfj og ofile informati %n to'd%ﬁ used for.

wirel ess reB¥HPRDHY e.%%l,ne OTZROTE SRAFARPT Mk bE PROYISE PEEYESH thedimeslot

i ncl ude, for £% | e, paranmeters such as the receive attenuation
profile, i nfEial m ni mum and maxi mum val ues, and an initial period
val ue. [001QRh31|N SYEBHGAKRS 0P PBCIODIIMEF HRFeFSrDBS Bash@bAIRL RS ERMaB8
predefined or randomy determ ned. Typically, however, these

par amet er s #fetbfelfieat @ or moadlakbds@oints Mdrow necess aahily &l tie BystdngRiE as
interference between nodes in the system The determnation of this

i nf or mat i ondiseyssdsbbus e Hooskammid, excsssaenntiegl inzeasreherd sgpofte Endicranpires,

one or nore nmeasurenent reports fromone or nore access termnals,
one or nor elTPEIREEESS npges maybe used tdetemaiae iwexisst ervhichega peras dn thesystsy
reported by one or. nor asso%i ated access termnals, the nunber of
active acceglé"yl‘%?rﬁ’lrﬂglng,on%@ k4e average uplink traffic at each

access Dol Nfagy8ai0- AdrliERA4 85 hlabk 0b&0d Ihe Befneh ol fod@ X ARLg. the

definition a recei I'on pro araneter may be on

how access RQIcIH SpRIR tfﬂ%lo@tﬁ&‘ﬁohﬂotb@ Qs &M PRiki8 ndes. I @rdeQads tRunmber

of access points, the density of access points within a given area,
the rel ati vempsioxpomidng nefy behesiged é5 5 rgadomtnsannan Aypizaldy howkesrethe 1 f
there are a | arge nunber of nodes that are close to one another the
par anet er s Heygslbepodedris meg beoclettad innwi effobide miggatodesferenye betwiangmdes in
likely to receive at a high attenuation |evel at the sane tinme. As an
exanpl e, t h&eSEeany & $oteainets a Hetsronitios alaxhichdinagslob aertien dgiviepapde

0, yen, 2Cceom R0 I b SR PR B BB S L s Sl
AT I T S S S
nodes in 2&e timeslot portions.
[00133] For a downlink, an access point may first be configured to use a first timeslot
portion. Interference associated with the use of that timeslot portion 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 timeslot portion. Interference associated
with the use of the second timeslot portion may then be determined (e.g., based on CQI
reports collected over a period of time). The network controller may then assign the
timeslot portion associated with lowest interference to the access point.
[00134] For an uplink, an access terminal may be configured to mitially use a first
timeslot portion. Interference associated with the use of that timeslot portion may, for

example, be determined indirectly based on the transmit power values {e.g., as

autornatically set by power control commands from an associated access point) used



the systemin conjunction with the receive attenuation profile.
Conversely, if there are a small nunber of nodes in the systemthe
paraneters may be defined to inprove comuni cati on performance (e.qg.
t hr oughputO 208/033% xanpl e, the receive attenuation pr 8ETUS2HRE(77HE
shaped such that a given access point mgy receive at or near a

maxi mum attenuation |level for a |longer period of tine.
[00111]Different levels of isolation between neighboring access
points (e.g., cells) also may be achi eved by adjusting the magnitudes
of the m ni mhen amcnommixg outheppliakrete nperiddof texarieaccas teanmpel mapbhenmbea
ratio provides better isolation at the expense of having | onger

peri ods of EPHiRuidde ascnscaesidiresias paitioal Inteyfarense pssopigtedvith thougeof the
attenuation Ieng. %00112J Ar ce&vg attequation.profilg par amet er
may be defi FREANHHDEUORH NN then pedqiamyned (pgeat dizgusted aPose, Thhe
types of traffi th ual ity of servic equi rements. of . the traffic)
nandled by TRECHuwEd 18Ry Rop” B HnsRel PR ATH Bin et [ & ey
be nore Sen?Htér?é{'&lc%?e.%.f‘&se{ﬁ&iga{t&[‘ﬁfthta AsOi Bk ta¥REE pRler) fohiltiafeesd N
such a case, a paraneter (e.g., the receli've attenugtlon proflﬁe or
max/ mn) t hagrmpaomdiessivcg@ract&opaihi. on may be used (e.g., a

di scussed above). In addition, sone types of traffic may have
stricter thi@UudsputThe agurorleneletld 4 Glsumaly elssgsantinesiatipbytionse for neighboring
interference) whereby a receive attenuation profile that allows nore
transm ssi oAgdegtn fmghest that matigasasiigarierencs| bstwagy thseodese dhs(aspgeific gxample,
di scussed ahove). es the network, node 114 ma

define the f Sehik gg@%ﬁ%ﬁ;yo%gm Fithi dpY PO T A &s5ia8 0 Thrfcr a5t BY b
interfer eNceng Slla ﬁnetlg‘féré]%v(i)tﬁ TRLLER ag %I'l gCCF%sftgrﬁgQﬁglls( oEi%%g]ug{gﬁhé) focHd (r?%int

access points”and/of access term na e system as di scusse
above in conpynetil aRy e hieflifRd, Dr-exiiftple 3630 Ehe UG I TREFfeRficcRR GRS
poi nts heard by giveh access termnal and the relative proximty of

the access pbifiaion Ehat the N3RS Sodcell AintkglacqEie delisdedsed Rargied ThageghtoOn
measurenent reports received fromthe access termnal. In this way,

t he net wor k suahdwichii4l intesferdnece theinnevork redeel! 4 tmayrssigs difforest @mesdotgovtmns
cell (e.g., associated with a restricted access point) may interfere
with a nei gHbbepeRgscraints dtanddi0ist the attenuation profile paraneters

pased on'i HEUMAR erte ARy A SO B PR ALt B A EEL BEge
poi nts (€. gy ep gy ﬁllles&'%&g cddls Iﬁ)lir% inrderltd %;eratgllgpiz@ t%(%ﬁessleoé ti{)nii]ngaof the

i npl enentations the period paraneter nay I ne

tradeof f behyREHARY. S’uﬁ:'h%?,‘n&?&ﬁia&ibi\lh{ay behcRRY] i%ﬁ&;iaﬁ%l(é?ﬂ&iﬁg (adiustment
Vol P) and downlink control channel (e.g., CQ/DRC, ACK channel, etc.)

filtering/ dehdhyasdaudPGH 68et: BBOHaclafed @ld Sddidedphpsies eidnael) bysdnteatker
704, in sonme cases the network node 114 nay specify specific phase
of f set val uesitehiediyoehronizasion pehemset er s di scussed above to be used by
specific access_points. For exanp e network node 1

le, th 14 may |
det ermi ne t K 1&Rburfts reprefented by dlack o8B thapetiatk noge d Ebthenengs Hieigpsiot
access pointompen E¢e§§%§ qigfﬁ;gq}rvakggs of thedﬂp%s§anfs%£. The
phase of f seP AL BETAFEL AT RO RREe | WESTPBEEACE “A R frdt” s s
poi nt may then Pe ARS008dodOs iRk BGSETSn ROLBH access point or the network node
114 may send a common designation to all of the access points in a set of access points.
The network node 114 also may send one or more timing offset indications to the access
points for use in synchronization operations.
[00138] Referring now to FIG. 10, this flowchart describes operations that may be

performed by an access point for downlink operations or an acecess terminal for uplink

operations. Initially, the downlink case will be treated.



[00116] The network node 114 al so may desi gnate phase offset val ues
for neighboring nodes in a manner that mtigates interference between
the nodes. As a specific exanple, the network node 114 may determ ne
that upli N WAP¥M?ssi on by the access termnal 112 m?CT’ﬁﬁ@PW@r’b“‘
with reception at the access point 104.34his nmay be determ ned, for
exanpl e, based on the uplink interference-related information that
the network node 114 may acquire as discussed herein. The network
node 114 may then designate different (e.g., 180 degrees out of
phase) phasH0d39]setAsveiresesteil by blokk 106 desicpss peist 084¢.gnd tifdlot R 7]
As represented by bl ock 706, the network node 114 then sends the
at t enuat i onc@RRSEENS4E of Berpteifgandercogiatlicn e wlsteaniachihe fpcaloppe bersit will
points. Here, the netwirk node. 11 y send a node- cific

st gnat | onieORdT ik CHSERRGRHE dp R ASRORGHE: | AAHgebi o
common desi gnati.o |, of . PO} in ! f

poi nts. [ ootiayadbpddh s sia sl BRESRLOH R DB pO LB
104 (€. 9., meR @hésidR p6RIBACMRRbmS 4ke®fihd ﬁ%eés?{b%’é 18 RBE BnGARE sBlebBhhich
322) determnes the receive attenuation profile paraneters’it wll
use for upl iimksiesomivhiteatd.on. In the event the network node 114
designated all of the receive attenuation profile paraneters to be
used by t he[(Hdd@ss If tBOtimesloi pottiod, wishet desegpsd ppithetneb@atk mage blidmpl y use
t hese paraneters. In sone cases, the access point 104 may randomy
sel ect a pafdepidgpndogly, the aqeess b d0bmpy detprmipgghich fimeslogpartiel tojuge
paraneters ﬁerg not desi%nat ed Iby t he netvxﬁrk node, 1;4 or S$| ect ed
random y, t RECHERARCHHBI AT TRA)MABIPET i e RS PRTH AT LAY €T use
based on ap i Cl.l [ @, j . POJ

may | ot enonpe Ry ARk i e R S e B Mot e BRERTR IR S by

of f set val Ugetb@niHSRhich tiERAbUREEAPR ¢ 'k diRBar REREVA RdchQBYAEIVRRt block
profile, mnimm mnmaxi rum and period paraneters the access point 104

recei ved fr o (che yalsingrdiffarod@otibds ofDARBY0t peiscalvef tms asd Mbeit@tRasG]
poi nt 104 may sel ect the phase offset value that is
or some other parameter during each period of time).
[00141] In some cases, the access point 104 may cooperate with one or more other
access points to determine which timeslot portion to use. For example, the access point
104 and the access point 106 may negotiate to use different (e.g., mutually exclusive)
timeslot portions.
[00142]  As represented by block 1004, the access point 104 may determine a timing
offset to use for downlink communication. For example, the access point 104 may
continuously monitor a link over a period of time to determine approximately when a
neighboring node commences and ends its transmissions. In this way, the access point
104 may determine (¢.g., estimate) the timeslot portion timing of the neighboring node.
The access point may then synchronize the timeslot timing portion of its downlink to
that time. In some aspects this may be involve defining a Tau-DPCH parameter.
[00143]  As represented by biock 1006, the access point 104 may send a message

(e.g., including timing offset information) to an associated access terminal to inform the

access terminal which timeslot portions are to be used for the downlink. In this way, the



associated with the |owest interference. Here, the access point 104
may determ ne which phase offset value to use in a simlar manner as
di scussed above. For exanple, at block 708 the access point 104 may
recei ve i NYOQrWEI%H (e.g., nmeasurenment reports) fron1tE€T%§E@§§”L“
term nal 110 and/or the access point 104gmay nonitor a link to
determ ne the interference on the link. As an exanple of the latter
case, when the access point 104 is idle, it may nonitor interference
(load) fromout-of-cell on the uplink. In this way, the access point
104 may sel eckssoint phdeey offedale doahlire trdnamispiooyordirs bedt available timeslot
out-of-cell interference at block 710. [00121] In sone cases, the
access poi nportigns (hiogkdB¥Perate with one or nore other access points

to determne t phase offset val ue. For. exanpl e, e. ac oi nt
104 and thef@&gﬁsshfﬁmlm o hayPIHEGEEIRHP 251t f&?@*@é?if%ﬁ@%éﬁ?@ Cgiccess

bl ock 708 SRt N e o Eat oot Ba Pk AR s MG RRE PhARIS1
the access poife | P&;(ﬁfnk%%m%nkﬁ@odl) Ah ke BASEIn @Rl dE Y4 &?Fglnﬁﬁ@ giev €

attenuation profile (e.g., by applying the attenuation profile t
recei ved si gagslsy)portldtdSo bé HRd H@EIRI acCesatdr@itaRL 100He BRYEssHaHin DV &g niak Me
in a mnner that may mtigate interference with nei ghboring nodes.
[ 00123] Thesingpteiseehat tismslat poptionsr &f sdnge qagsatietaegess teenigal, 1 1faxymum
m ni rum and period paraneters defined by the network node 114)
descri bed absdembesplcsewhigh imedet roviérn Pjuse. For exanpl e, the

i nformation ri above may be collect.ed on a, 31 repeat basi s
and t ho. par MIAE) o 6k ARG ARteR Srotgny Euh s ey biERRe Tl 8ho) or
slow filteri ' ' [ i: Y i

SLow {1180 Al ARG socbd Ry T S SALSRUALLEA 15
account s f 0paeHbh @Pfroprtt@ LS NaRome BHekds ORS adcBsslthigrisH 31 @ May EQEct the
exanple, the attenuation (e.g., nmaxi mum attenuation) may be i ncreased
as the recetinesospane aspaieéd Wik ee [akeso eerftiend® (. AOGES Srafi@nifp@ver).
increases. In a sinplified case, maxinum is set equal to m ni num.i
for each actless thseicerss termaindl Ci@mayoldteaninerwhbacksiimedlatpormntenseas a similar
di scussed above. [00124] Referring nowto FIGS. 9 and 10, operations
rel ating toMaHeergs disgyssel sooxue ot bierkl 90f op B Bhegrr: Bipndirigdusdpdia i ve

transmssion&% .,_jpunct.uri on an u h) k or a downlink wll be
descri bed i R° rcgn%ﬁ%ltoé’ﬁa.w%s? %ﬁc%sﬁé’amg Q)LCe., a system may transnit
during one WOIHQIreIQ%I{]?@&est, 'tﬂgea%ég%goiwgff(ﬁhn%) drﬂo%ﬁ)‘i"uf?llﬂﬁ( interference during a

i npl enentations, may relate to or err to as a frane, a
subfranme, atgleSbs portidd @ﬁﬁ@]g.s, 8 k@tot defBBming i dhdmdsTot pbrtibn hadthERREEst
interlace, and so on. [00125] In sone aspects, a fractional reuse
schene may imuddrsrect dafsigurakasgthn atghkdrintri@4 nagesstfuet the accaseassng)oildt s
and/ or access termnals) to refrain fromtransmtting during a
portion of ¢nescoertsintigeslpbpndions duringesgivangphagoy! teodaiepe@ncetesti r st
access point may transmt during a first portion (e. . part or the
entirety of MCEUHYF kB aosFsSepimdl brepfriiGe seoesabing ok wBick HgiH At
transmts duri%gs a}eig.condedpiorrtiiog éhea.g. tha?egg her part of the subfrane
or the enti PRSI ROGRAPUIRNT BLEHPIRRR) P8t tineslot. As a result,
interferenc i ;

reduced. L o0Ta 1 I e e R R L ot
node W || r @idedd poiits @adtdrange i Rith wPdindWinicdBt fordby BusPOFsH RBmPk, e
timesl ot may involve determ ning how nuch interference is present on
di fferent pecdesomsntd4ahed theianeess piint BOmayxeppiaty toasndiderambe. g afintaally
fromtransmtting on those portions of a tinme slot that are )
associ at ed wKelusiTH) gmeslot parierse A piich a case, the access pomt 104 may forward this

information to the access terminal 110.
[00148]  As represented by block 1004, the access terminal 110 may determine a

timing offset to use for uplink or downlink communication. For example, the access



[00127] Referring initially to FIG 9, as represented by bl ock 902,
the network node 114 (e.g., a tinmeslot control conponent 346 of the
interference controller 320) or sone other suitable entit nag
det er ni ne WRWX'¥#Pen transmit timeslot or a set of trgﬁ'ﬁr‘ﬁ% /5114
tincslots is/are to be divided into porgyons so that different nodes
may selectively refrain fromtransmtting during one or nore of these
timesl ot portions. This may involve, for exanple, determ ning
paranmeters such as the structure of each tinmeslot portion, the nunber
of ti nesl ot tepommii biffsnayt deetisiamelyafiongachlink ones b ptrigrosfitingntp datecninbe

| ocation of each tineslot portion. Here, it should be appreciated
that a gi vefPRr¥Batcht whrgrajeshibaane msde gammsaessend prifls it dansuipist bt

S AL TCT N NI MR .
e, b BT et D8 kR B Sl P BLLL SR SRR By LG RO 1

system To bifécs in@iichatibh Gokl tiRSdc8ds ok I RS NBYaubsP AR kARG IPAIR diteh
how nodes are deployed in the system (e.qg., the total nunber of
access poi ntse, thdigccd@nattiyal 010 Aag €A spahrintzewhd finesl@ t@ivgpordoeaf itd he
relative proximty of the access points, and so on). Here, if there
are a | ar geuplinkdethabfimpodes depl oyed in a given area, nore tinesl ot
portions (e. and possib smal | e(rm!gorti ons) nmay be defined and/ or

., |y ;
nore separ a£q%éﬁ91rray\85@3fﬁfi€6waéérl%étl theraseess feppaiabt 10g8#t se8th 8 mepsgge
this way, neighboring. ; | ess |ik 0, use the sane
st of " poft RS PRITA0s ReP Bt sdeErs 2ot Lhshieh HE ey bR are t be
portion) an i i feri |
configured _%eagéc()rtﬁ?%@g%mé{l]{ u$%§?eaa%Fé§$ %3991 ggflcogiﬁ%’ya%:g%u?@%ﬂ@?%tg | ot
or set of tHRGliQichs oFARVRESRhYabId fmdsiRpEItRRE(HockMBbsYer number  of
nodes in the systemfewer tineslot portions (e.g., and possibly
| ar ger port [(@50wi tThe biess ocpepasatrgrc mefgriel def icpetkditasddipanygempt to
communi cation performance (e.g., throughput). [00129] The tinesl ot
portions al sentimuglimodds theddstibiaslgt partiotsdor thanedas if thegystemhln msunt
of traffic, the types of traffic, the quality of service, egui renents
of the traf F3S€3 2METIEPR A2 e PHEC ictob Fansyyf s cpigain el Enesdopvidipes
of traffic ma

be r ensitive to J ference than .ot.her types qf
Craffic, | ntOlcH U PESou SIS (ki bl TREr dh SHES ity B CCidFt meBERafs
nor e separ atj QR 1 JBYniP ngg(%\éh%ﬁ dvOaLREIhdeR%0o ?chﬁﬁi%lb%&ergﬁl %’]tfog Neg., N
addi tion, sone types o raffic may have stricter throughput
requi r ement gSERYL Inl RAYRioS SHEVibiodd hiy bOmbdY £LERESRERhaMALIRBIAt FRTRET
ti mesl ot portions may be defi ned.
lower signal measurements they may see from access points employing the above

scheme.

[00151] Referring now to FIGS. 11 and 12, operations relating to the use of a
fractional reuse scheme employing spectral masks on an uplink or a downlink will be
described in more detail. In some aspects, such a scheme may involve configuring
neighboring nodes (e.g., access points and/or access terminals) to use different spectral
masks when transmitting, Here, instead of utilizing all of the available frequency
spectrum at constant power, each node may utilize a spectral mask to create a non-
uniform power spectral density. For example, a first access point may transmit using a
spectral mask associated with a first set of spectral components (e.g., a first subset of an

allocated frequency spectrum) while a second access point transmits using another



33 [00130] The tinmeslot portions also nay be defined based on
interference in the system For exanple, if interference val ues are
high in the syste nore tinmeslot portions may be defined and/ or

separ at i onVfé %wﬂﬁ' ovi ded between the tinesl ot portloﬁgT“FE@TgﬁT“The
operations of block 902 may therefore bggbased on
interference-rel ated feedback fromone or nore access points and/or
access termnals in the system (e.g. as discussed above). For
exanpl e, access term nal neasurenent reports and/or reports from
access nodespaetigl thask assediated vwdtht asepindesct Hspestiabermponenth (e, & Seeomicdbset
in the systen1nay interfere with one another. [00132] As represented
by bl ock 902 2 #losyabitegusasy RETHRE WeradeHdi giterfatenea fias may PHgvEisesr
ti mesl ot poptlons to e used b ecific nodes. In sone cases the
timesl ot po 8ﬂ§mﬁ§9‘ﬁém§' aﬁg in a random manner. Typically,
however, theyg ;geshgamgé;ﬁe&@% i BEIGEL S WM A Rlli AL bi0en

mt|gate|n erference esmt tem sone aspects

det er m nat i kel Mk ShhytihiRed d%tterﬁhﬁﬁﬁ%(mv Aubh M@é%_feﬂé?ﬂ@ as%@%ﬁ’en%ﬁﬁ’elﬁﬁty
be simlar to the operatlons of blo 902 descri bed above. For

exanpl e, t hepgeatiwaasks medeed] Bobr seynpls taebdd may tleet tammmipeotal mask that is
interference that is associated with the tineslot portions.

[ 00133] For assdowret! itk lower intedersacep diemt, itrphgulfl be appreciatedthbi gEivedspedralse
a first tineslot portlon Interference associated with the use of
that timesl 81SHBRY b%ﬁe ffgg 1 Wéwd%@peafé% épwpwwt%that@re NG SYEEUBH 1BQ)
reports coll.ected ove X t hen

e oont i our EaTIE% Sl B RSiORy Ruintth Pl ot TR R B AR

associ at ed Rather B*%%f eand, Li I

determ ned %b&:a %ﬁgﬁﬁcg P ?epggté%cgfge%%%%ﬁ%%%g&g pemkgﬁmmnge
tine). The ﬁﬁd‘g:@fiﬁn g BhdkgE.gTaYAdiRe Be AR a0 nifdRedtl ARSS B u@y tion
associ at ed Ioﬁ%%t |ntggfgrenceﬂ%ot?§esg?k§?s poi nt . [001%41 For
an uplink, #01a8jcessfirengrinitédllynaiitod | contpotentd by dldckilt §Rthencoseka
first tinmeslot portion. Interference associated with the use of that
timesl ot porgdohidtag; dfbmctrek@mklcentrcﬂéome@@nhﬁw theyaprarisaneycapsrober on

the transm ower val ue utomatj cally. set by
control co ‘ﬁd”%aﬁfre%eﬁ’fealﬁ{soé@%% %’t‘téélmgl?&%‘éesogﬁ%? iy f eﬁé‘é‘aass%ﬁatgf‘“th

different spectral components of a frequency spectrum allocated for uplink or downlink

transmission.

[00154] The operations of block 1102 may therefore be based on interference-related
feedback from one or more access points and/or access terminals in the system (e.g. as
discussed above). For example, access terminal measurement reports and/or reports
from access nodes may be used to determine the extent to which the nodes in the system
may interfere with one another when a given spectral mask is used.

j00155])  As represented by block 1104, in some cases the network node 114 may
specify specific spectral masks to be used by specific nodes. In some cases the spectral
masks may be assigned in a random manner. Typically, however, the spectral masks
may be selected in an effort to more effectively mitigate interference between nodes in
the system.

[00156] For example, for a downlink, an access point may first be configured to use a

first spectral mask (e.g., a filter defined with certain spectral characteristics) when



when transmtting on the uplink over a period of tinme. The access
termnal may then be configured to use a second tineslot portion.
Interference associated with the use of the second tineslot portion
may then B¥O YWPB¥Hned (e.g., as discussed above). ThePf {9 b4e
114 may then assign the tineslot portioRgassociated with | owest
interference (e.g., as indicated by the ?owest uplink transmt power)
to that access termnal and its associ ated access point. [00135] The
network node 114 al so nay designate tinmeslot portions for neighboring
nodes in a tremseitingh#@his spdcirglanask mayt lenternded dolraamplentotshisstantidks the Agsta
specific exanple, the network node 114 may determ ne that downlink

t ransni ssi ohalpyf thhallogeted specpui {e-21 0 spesjral ey as sebsigntiply BHPeMEON at
an access termnal associated with the access point 104. This y be
ot or m ned. STeGI deRRIio: bLGd BT SR ot Her R Fafat ed

i nformation,that -t ILr S, .ql

0 or oL A kRIS S RSB 5 M grn ,
may assi gn didheneRk rdy TR 1Rl dcRh N0 (Sg { Pastd6n @OFRSSrPQIIRERI 404 aand
106. [00136] As represénted by bl ock 906, the network node 114 may
det er mi ne apédidh o¥gine f TR adRbss@omt Alay HRh®e R6CHRBedOIUBE S sdconddpdetal sk
synchroni ze the tineslot timng of the access points. Such

synchr oni zatd.gnthatey rdseictdhio sustiptiflyrtheseamp! kylf afshagloantedsjeasament

such as Tau-DPCH (where DPCH rel ates to a dedi cated physical channel)
or some ot h&rerdgipregigpseciaipd ibdhe psstof 15 sseanepacctipbraskmaysben byidaamicdd
by bl ock 90

, t t Kk d 14 th th i | ot t.i
paramet er s (¢2dRRRHELCRbNBRE: CHISHES BV GaBa8! JETIDs, | FOr Bshpic ey
¢ K nod ‘ ' g . : :
poi nt or ¢ neharigPe §A sy R aEo5RER oI HET LARRRE ) o SR RGPS,
the access pgyi1RYS iFdr & §MInkOin ACER ISR Ref first BE coFToMRIIKo DROERiHL 4
al so may send one or nore timng offset indications to the access

poi nts for ysetrblMmakditn Grahsaittingh lapdtratdcassoiafcdGdid8he WRefodithat agcndw
to FIG 10, this flowhart describes operations that nmay be perforned
by an accessaploimay thearbe dotwrrhinedk (cappdrasad cvrpliok inderfesense swasuegdibyal  f or
uplink operations. Initially, the dowlink case will be treated. 35
[00139] As PEgFiasdasess BymiBilyckhersoss eminal magthen beoontigne toaseg o

det or m nes. TGN FIRGRT TR aPY 1N ronr i ISk " BRG] iRecond spetd?
communi cat i i tsrhe{cli]lﬁin@f.e@%e %é;@?%%ﬂ@ﬁ k1 RRB et %sﬂsi%ecﬁé at-ad.dhe

timesl ot portion to be use e access point 104, the access point

104 may si Mpkycid®e wilh@sRed: ift@flr&ice ROME LORSs telnfinglOMe cases, the access
point 104 may randomly select which tinmeslot portion to use.

[00140] | f t hevisSBhesietnepraork node Mdslsoataydiesiggaiasedirdymashefon etigitrokingode
tia or nodes in a manner that mitigates interference between the nodes. As a specific example,
the network node 114 may determine that downlink transmission by the access point
106 may interfere with reception at an access terminal associated with the access point
104, This may be determined, for example, based on the downlink interference-related
information that the network node 114 may acquire as discussed herein. To mitigate
such potential interference, the network node 114 may assign different spectral masks to
the access points 104 and 106.
[00159] Asrepresented by block 1106, the network node 114 then sends the spectral

masks it identified to the appropriate access point(s). Here, the network node 114 may



sel ected randonmly, the access point 104 may determ ne which tinesl ot
portion to use based on appropriate criteria. In some aspects, the
access point 104 may select the tineslot portion associated with t

| owest i ntePPUPRHEY. Here, the access poi nt 104 may detpg?rﬂ]rs?f]é’&'mi”éh
timeslot portion to use in a simlar nmapger as di scussed above at

bl ock 904 (e.g., by using different portions over different periods
of time and nonitoring CQ or sone other paraneter during each period
of tinme). [00141] In sone cases, the access point 104 nay cooperate
Wi th one or ssrdreode-hpacifmouessgepocarhsiceass pantar tiarstwirkohde | Hesiotend a
portion to use. For exanple, the access point 104 and the access

poi nt 106 nﬁ%ﬁ@@&tﬁﬁ%&g@t%lqféléewww@mmeéet@facq’?mmmﬁy excl usi ve)

T S AR T TRIEE A5 i 5
communi cat i gig, FAR n$%RIRE pdillEnf T S35ciRO Meek WnTRY fé} ink
iy 5o iR

nonitor a | over”a peri Ime to determ ne appro

a nei ghbori gger@A8. A9 RPRACHE] ajﬂgzo@mqim {he abdcBSITAISIDN QA8 , abﬁbc&mlrﬁasway,
the access point 104 nay deternmine (e.g., estimte) the tineslot
portion ti mesgrod torhprmented 5ghlbdrei ingrfnete. cotiftallen 8 2Bsktepainat thaByectrhibmask
synchroni ze the tineslot tim portion of its dowlink to that tine.
I n sone aspéut will ba wedrfoy tmnhm%@rth@ ddenlink. iy the cPaut-thPCHivpdkmaded &t .

[ 00143] As represented by block 1006, the access_  point 104 may send a
message (e. aeSngaf?éﬁlaFoﬁpﬁgﬁt Wﬁlﬁ@ %r%%%thfﬁﬁ?ﬁﬁ H%IPF m%Yosnalﬁ Y488 86i at ed
access term,nal a access taf

AL AL (b TR ROy BGEG ! 0N
are to be uberst bRl ThRSRE Rien i eam%ﬁs LA omyg%
104 may schegihe g&[\gpﬁh%qlgg ansm ssions on the best available

timesl ot porti ons (bl oc [ 00144] Turning now to the uplink
scenari o, as0UiI6pPr eILMmE epkchy Ihésqz%s }oPEsighired BE GRSStwoRk Addeall4 bPdelected
(e.g., the interference controller 324) determ nes the timneslot
portions it ramdbinlyge atarss p@hi MK regyndatminoatwhoch speord hasletoarst bideé on
network node 114 designated the tineslot portions to be used by the
access ter nEPRIPPIIIQCIitiER. dacems asnset tharcogss@oiky 04 mrp befoal the spprigbmask

I h I
andorty Serseranif 5 REEH GTORPFoRor GAE: eir%‘e%%‘%fomtrw?ﬁ%ay
Limes! of POLLONR VRIS e IBRUADALEH iy NG ARLIRLKNQTP b Hiocks

sel ected ran ccess erm nal

timesl ot ponfyomdtiqosess. bﬁ?tﬁl‘éh% AP BF @REIRL Hebfdl hiakkstvel cﬂf‘f@t@ﬁ?penods
aspects, the access termnal 110 may select the tincslot portion
associ at ed f tithe biemboe bl CQLRbRE 6heLin(cBlctncetedWeBparir@@Siihg each
power). Here, the access termnal 110 may determ ne which tinesl ot
portion to peseodaftanagdi mi | ar manner as di scussed above at bl ock 904 or
this may occur automatically due to the power control operations of
the access pHAE] 1dasorpmﬁf%}h0|aﬁ0f§e>ﬁ@nha§é§ay @ﬁéerafé@é@sonﬁ@r porelghernay

[ost o dot BLPHP R I RS EY BERr B Pl hEv aal e ol Eafhoin®

interfer encqbfl fnldntkg Qiqéss Jort ] 306 hﬁ n@%&ﬁ?esti) g?é &%feﬂe%(s réa)fmltlgﬁlvegglksl%%

access termna erta I mes ofiions™durin

phase of thegpdchhiehigsence test. Alternatively, the access term nal
110 may tell the access point 104 which tineslot portions are being
used for a @0es] phasep@fentdddytidsik. 1204, the access point 104 sends a message to the

access terminal 110 to inform the access terminal 110 which spectral mask is to be used
for the uplink (or, optionally, the downlink). In this way, the access point 104 may
transmit on the downlink using the best available spectrum and/or the access terminal
110 may transmit on the uplink using the best available spectrum (block 1206). Here,

an equalizer at the receiving node (e.g., the access terminal for the downlink) may



[00147] In sone cases, the access point 104 nay cooperate with one or
nore ot her access points to determ ne which uplink tinestot portion
to use. For exan?Ie, the access point 104 and the access Point 106
may negotﬁg?ém?ﬂfﬂg% different (e.g., nutually exc|usi€€TU§%W§§V6H
portions. In such a case, the access poypt 104 may forward this
information to the access term nal 110. [00148] As represented by

bl ock 1004, the access termnal 110 may determne a timng offset to
use for uplink or downlink conmunication. For exanple, the access 37
term nal 1lonitgye bonfféotabis sycctralmast(espetialipkif theeris ao peadingdrapfatime to
determ ne approximatel y when a nei ghboring node comences and ends
its transni 8&ebhpsing cally hp addipgn, i W@leafééf'éstge ERRTST anay LEGdaRt e 3Bd B ne

(F0 8 1oL Sl T S B R RS0

i nfornati O”aécre&‘}]o'xﬂ‘?oﬂﬁ&%ﬁnlﬂﬂ?ﬁ”t 104 (e.g., a Tau-DPCH paraneter).
In either case, the access termnal 110 may then synchroni ze the

timesl ot tigo164)porithk @bovfopblafiontRthdyte feffolh@tontd ﬂsgeate[d%mh aRSittempt to
represented by bl ock 1006, the access termnal 110 nay send a nessage
t o t he accessntipaalitpri@de the bestfspeamal theska darelssndgues it thd O4tewhi ch ti nesl ot
portions are to be used for the uplink. In this way, the access
term nal 11000465 s&eédunenapia HIKSdaT and HMaaparitinms onaingrio theaisp eSt
avail abl e tinmeslot portions (blaock 1008). [00150]. The above
oper ati ons H&SIPE! TERYESEITEETEHOUNG HPERTTEroleE | lﬁhc“gﬁ iy SE godes)
conti nual | y provi fle,t he best, LLmes) oLnortl ong hor e, aodes hn the
system In 86ne cases, "2 dedi Sihon iy  5e nide T not eFaisma aurd ng
certain pil ik ot LoV i g.,
For By-00). T dof FESebhd O ErRhRplephE By W EEbhRE oS
during cert aisfta@yeiitpag LhaFmedoded iQ aRRANda6 sbEdftspreadi®bdtdch,QAcH 8-
for HSPA). In addition, provisions my be made at access termnals to
account f or ntagatiliswesubsitghtik spreadiug endent Bortcheyiplopyfiseecss pninacags s
poi nts enpl oyi ng the above schene, [00151] Referring nowto FIGS. 11
and 12, opefabstohesinee Gt 950k wrasdimegadesarhily arseepnd japtvas PriRiUBESEIEhERS
enpl oyi ng spectral sks on an up]ink qr.a downlink will| be described
‘n more det Astonq ﬁetg’g%e%‘ﬁ’e & A oivdlt i SHenchit mRy gihgevise occur
configuringPagkgpgghk@grﬁﬁq%§mﬁgF@., access points and/or access

i t '

termnals) (0 use ere spectral masks when transmtting. Here,

instead of wigibbZi N9 séhd aspbetd RRARURIhAN & b LAGHENCYodR RER LELUTLFEN
constant power, ‘each node may utilize a spectral nask to create a

" nonuni f or m peresdingSaae hiagtlinwdnsdetetminngd heaX At BiterRrdnté Blse@CORSSIi fiertnmtt
may transmt using a spectral mask associated with a first set of
spectral conponkng edéearguseda For exstmpdaibsiete mhy anctdad hecaperdingeqdethatyis
spectrum while a _second access point transmts using another
associated with lower interference.
[00167] Referring initially to FIG. 13, as represented by block 1302, the network
node 114 (e.g., a spreading code control component 354 of the interference controller
320) may receive information that is indicative of the interference associated with
different spreading codes subsets of a set of spreading codes allocated for downlink
trangmission,
[00168] The operations of block 1302 may therefore be based on interference-related

feedback from one or more access points and/or access terminals in the system (e.g., as

discussed above). For example, access terminal measurement reports and/or reports



38 spectral nask associated with a second set of spectral conponents
(e.g., a second subset of an allocated frequency spectrun). As a

result, i r e that may otherw se occur between the nodes nmay
be reduce3§8f%%@§gﬁ)ln sonme aspects, a determ nation a£EF6EaNQ?HéP a
node will use a given spectral mask may4pnvol ve det erm ni ng how nmuch
interference is seen when different spectral masks are used. For
exanpl e, a node nay elect to use a spectral nmask that is associ ated
with lower interference. Here, it should be appreciated that a given
spectral nadrmaggeshaodpsadg uses o deletrdiae iseatonbio vouehpiba aedes in thasydere

not contiguous  in _frequency or may be defined as a. single contiguous
range of frBRY&HENES WItR|0ag anothal ydiep A g vepgiRaqiRg cadgiptsede a positi ve

sl o G T8 RIS TR B0 e PR
[ 00153] Ref egrd.f1g sée@i{ici sg}elséﬁné Qodek bélﬂsied gg glie%ﬂfc%ﬁ 1 & sO¥e palsg’.sctlﬁ% 1102,

the network node 114 ( , a spectra control conponent 350 of
the interf eggbafnE@iats @by BF as3idBdd MAYraf RBSYEnck NT Al RiwdvBthel S
indicative of the interference associated with different spectral
conmponent s efrcaliig @guemay bs péstadumaa bifet it recre feffectivply mikigate irdaferticak
transm ssion. [001541The operations of block 1102 may therefore be
based on i nbetket erfeeintae atsten.f eedback from one or nore access points

and/ or acce rmnals in the system (e.g. .as discussed ahove). For
exanpl e, aci@%églt erFEf FmBle 48 AT ntr"%ddﬂfté’eéﬁ IBYCGaYst ¢ grsf f‘%ﬁ‘f

access node ed t ] t he. exten o _whi ch. t.he des
CoCrhe tvst SpRin PR Gr G ENIEb R Wit Rt IR RS

mask is usedrih0Q150hreAding ?9&6@ e Wdekélrﬂﬁllétli &P ﬁbaséd’or?@ﬁ?regg%@; yt he

networ k node 114 may specify speCitfic spectral nasks to be u
speci fi ¢ nodeifectedvaPRIidaBEEmE I ETHRREES S foinlASKG By cdhGgas8igned in a

random manner. Typically, however, the spectral nasks may be sel ected
in an ef f or scopod saypespedddent doded andnittifgence assocetcevidrtbeutsatf weswcondders
in the system [00156] For exanple, for a downlink, an access point
may first bef gusndingiroaes it detersuned. fihegrtwopleaedeal 4 mpakhqersyen thy spiepdiag
defined with &ertain ggﬁsfral.ch racteristicsg when
code associated with lowest interference to the acces$ point.
[00171] 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,
the network node 114 may determine that downlink transmission by the access point
104 may interfere with reception at an access terminal associated with the access point
106. 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 spreading codes
to the access points 104 and 106.
[00172]  Asrepresented by block 1306, the network node 114 then sends the
spreading codes it identified to the appropriate access point(s). Here, the network node
114 may send a node-specific message to each access point or the network node 114
may send a common message to all of the access points in a set of access points.

[00173]  Asrepresented by block 1308, the network node 114 also may send one or

more other sets of spreading codes to the access point(s). As will be discussed in more



39 transmtting. This spectral mask nmay be restricted, for exanple,
to substantially the first half of the allocated spectrum(e.g., the
spectral K substantially full power spectral densi for half
of the spggﬁeﬂﬁﬁgﬁg)significantly reduced power spectrgﬁTééﬁ@WFVIFOr
the other half of the spectrum. Interfagence associated with the use
of that spectral mask may then be determ ned (e.g., based on CQ
reports collected over a period of tinme). The access point may then
be configured to use a second spectral mask (e.g., that is restricted
t 0 subst ant detril elowethgsesei anayaddantias the Bereadingendeediaise setrhginz used by a
Interference associated with the use of the secand spectral nmask may
then be det &PV ARESYROIY and/Bribe spreriiRgcgodreihal ars beips PS80 dory efhozaccess

period of ti ne) . The network node 114 nay then assign the spectral
mask associ 8T€d with |owest interference to the access poi nt. [00157]

For an upl i fjo178" 3GE88Ss A&H 0 A, 198Y répilréséﬁten?glp GBI h 4 ﬁx@a&&sﬁmt 04

first spectral mask when transmtting. Inter ence associ ate

the use of {da!a gpe@ideddoddBskrolBmpdAeR 356 ol Bleitsifeiaste cBntebller PEgEd on
uplink interference neasured by an associ ated access termnal). The

access t er ndetatminesyth¢ fee nf fpecadongfdodesrtbal viib buseeddostbe dovdnlaphe db theleverms k
and interference associated with the use of the second spectral nask
i s det er m néy.netryek pedaddesisapseditia seiag be wred theadcgis peiné Lepwey pisipbimsk

associated with [owest interference to the acce term pal . 00158]
The net wor k ol designated s¢f- ﬁlé%%%aﬁasﬂ&pétc%eﬁwmtall%ﬁmg@cggﬂy seléct wlluc:%

nei ghbori ng e r_ that mtigates interference between the
nodes. As aSés.{%ggqer%dgngefanp zl,se't he network node 114 may determ ne that

downlink tr BE[SSiIPihe Bt of Bf e RAEEESAPREMNot é%?%dgﬁ%ﬂ by B R nWiid b141%r4

reception at an access term nal associ at ed hé access pol nt
This may besdediar mhdway, thoiccesaopltens bag detening WRicl @vnd uitkbased on

interference-related information that the network node 114 may

acqui re as dpmoprssedittiy. dnsomd espetts,that@espoint pot may sadct itntserrdfer ence,

the network node 114 may assign different spectral masks to the

access poi nERADIR HHEs BoTiaiph Uitk deAavest prakence dF gyexpnplekthy 306ss RofY

LR DY A R S M TR
1302 and 1304 (e.g., through the use of different spreading codes over different periods
of time and monitoring CQI or some other interference-related parameter during each
period of time}).
[00176] In some cases, the access point 104 may cooperate with one or more other
access points to determine which set of spreading codes to use. For example, the access
point 104 and the access point 106 may negotiate to use different (e.g., mutually
exclusive) set of spreading codes.
[00177]  Asrepresented by block 1404, the access point 104 may optionally
synchronize its timing the timing of one or more other access points. For example, by
achieving chip alignment with neighboring cells (e.g., associated with other restricted
access points), orthogonal channels may be established between the access points
through the use of different spreading codes at each access point. Such synchronization

may be accomplished, for example, using techniques as described above (e.g., the

access points may include GPS functionality).



send a node-specific nessage to each access point or the network node
114 may send a common nessage to all of the access points in a set of
access points kOOlGO] Referring nowto FIG 12, this flowh
descri bes ¥P&MAPPUHs that may be performed by an accesgcﬁﬁﬁﬁpsﬁﬁﬁl
associ ated access termnal for uplink agg downlink operations. As
represented by block 1202, the access point 104 (e.g., a spectral
mask control conponent 352 of the interference controller 322)
determ nes the spectral mask that will be used for the uptink or the
downl i nk. | (PHIA8 eVierrepreseateddiybnck 1AGM dhelabdesd psint ek maly eftenslfect r al
mask to be used, the access point 104 may sinply use the de5|gnated
spectral rméRtermipe %}@ r%feé%l%% godes fhat gfe @@f‘é’é?}/wieﬁf mf{?@thwweaﬁ%wysﬂc

| ect which k.t h
ot - des! gnataop A FBENhR Hodaler panar bvedoget FEftrfies Fr 6
access p0|n5ﬁépmmg§%og%hgg Qﬁhg%gdgkﬁﬁpectral mask to use based on

appropriate criter ome aspects,”  the access point 104 may

sel ect the sgagYhy alAmﬁ%se@&a%Ib@dcﬁdm ke 4c08ss ME&W@M4 deRAL FnBJsBRGS thd=Or

exanpl e, the access point 104 may det erm ne ich spectral mask to
use in a si atdesy termminaldr] ( asinthractius sedssabimigal 410 bhatilssreddifg cateds b4
(e.g., through the use of different spectral masks over different

peri ods of wubedgonthd downlinkorln ﬁ@ii@@ thﬂacsqsﬁ'eoi@t H@rmﬁm‘teed frderangien teethat ed
parameter during each period of tipme). [001 In sone_eases, the
access poi nfcoEyerRalcldB i eatifsthe Freadme Cﬁé‘i‘séh%taﬁe‘i’o* heipgused &a thi s

boi nt. 104 anet e DT BB S 3 St Bts SR PisPire bOGs PG Gpme
(. g, it uglyyXClbai ). PRSGIERLe FRSKSkPOI3] AS represented by

bl ock 1204 e acc nt 1 a nmessage to the access

term nal ?}ﬂmo nf@@p&k@t@wmktlanmntﬁbadccés%@omumsﬁmﬁg biathemsk is
to be used for the uplink (or, optionally, the downlink). In this

way, the acdewslighousitg thOeleviny ser alinprrding nodeh.elrdmiitionds reggtsegtcet g blvekt
avai | abl e spectrum and/or the access termnal 110 may transmt on the
upl i nk usi ng4théhapssess yainehbl Oellbgfp@e spragdifbeasis knfenmdipn s¢s by theggeess

| h h | f h

e ) ?ﬁag;rtn W frirodsies pREmel Tl iceares Yo teaavalg mmak |
|1

(especial |y gt et 5. 10 A1 08. L OTLA.NSEANPOTY 19y BEL bl

addi ti on, i’zer einto

account the L e
(e.g., the 3%2*2%‘;@ Ao ReRh s R B A AR o

operations maye BiclRel§ afcreelthe fecdivee RahetioRaB&t:xhmpRu St pRicedsor 366

continually provide the best spectral masks for the nodes In the

system (e.g., comprising interference cancellation capabilities) may use these other spreading
codes in an attempt to cancel, from the received information, any interference created by
signals received from another node (e.g., the access point 106) that were encoded using
these other spreading codes. Here, the original received information is operated on
using the other spreading codes to provide decoded bits. A signal is then generated
from the decoded bits and this signal is subtracted from the original received
information. The resulting signal is then operated on using the spreading codes sent by
the access point 104 to provide an output signal. Advantageously, through the use of
such interference control techniques, relatively high levels of interference rejection may

be achieved even when the access point 104 and the access terminal 110 are not time

synchronized.



[ 00165] Referring now to FIGS. 13 and 14, operations relating to the
use of a fractional reuse schene enpl oying spreadi ng codes (e.g.,

Wal sh cod codes) are described. In sone aspe h
schene nasﬁ?%@%§N§ conflgurlng nei ghbori ng nodes (e.g. %%i@@%@@mfﬁ4
points) to use different spreading codegswhen transmtting. Here,
instead of utilizing all of the codes in an allocated set of
spreadi ng codes, each node may utilize a subset of the spreading
codes. For exanple, a first access point may transmt using a first
set of spr eénﬂlggl cc’fdllégbm dperagiorsaadnel neclose! gut ipeatedaised ingn giemg ta

second set of spr adln are uIt interference that may
ot herwi se ofeMUpELRiR gmﬁéﬁgghWEQJ é‘Fé@%%%@smﬁéﬁ 6™ 1 n some

d
ot cadi hg oIS, K ‘)E?%O%Eﬂ AR ARG R rrife Pl s,
when differ @(riﬁtroﬂ)élgt@&i 5didmE @Q’%ﬁltlgétﬁlgl{%g‘ereg&rwﬁ@%@cﬁbe(ﬁ(ﬁl@qgwﬁﬁy these

el ect to use a spreading code t is associated wth

interfer enC@}%erﬁtﬂﬁll@@he Reéairbiling thotrdnk @it pywhOoffahGecckSieramal 16 Rlig RO i d
by bl ock 130 the network node 114 (e.g., a spreading code control

conponent 3bderfdrerich¢hd avt@s feementmay cntse o!h theupBR0Jt ammy-asecRicd@ccess
information that is indicative of the interference associated with

di fferent spr@hdiggheovensrainggaths semegamier frequespr ddiadigead guser

al l ocated fqr downlink transm ssion. [00168] The operations of bl ock
1302 may t héFBYSGFE: be based on interference-rel ated feedback from one

or nore acc ove?‘o E&s re eI';i b?%(fo%x%%SBf Mg L tﬂe %Q‘woﬁ:yr% ?rﬂi Srtg as

di scussed a 7 raccess ferm urenent rep or

and/ or repohtsss Ifbgntflbﬁ’me@&&%%wgpgﬁ%of@at&ﬁslélﬁ}:ﬁhét%ﬂ%%ﬁéﬂ @%ekﬂﬁzne
extent to which the nodes in‘the systemmay interferé with one

anot her whehowa t@totgi] SRueaMk RghseidDweboltietecedsQORERl 1A8. mepriesent ed
by bl ock 1304, in sone cases the network node 114 may specify

speci fic spseadioythcoipslstayibe rasedd fipnsthecitivod mddés4, tharcsorpomabes
t he spreadi ng codes nmay be assigned in a random manner. Typlcally,
however, t heDAPFraAeRAshBCIBYEEs apteys PRNCIA0R OF arjassoridipd aopsiemminl frog-e

effectivel mtigate t rfer nce.bet ween nades. i n.the system
y access points 1 (B %uch information may ge recewedS in various wayg %e g., overa

backhaul, over-the-air, etc.).

[00185] In some aspects, these received signals may provide an indication of
interference at a neighboring access point (e.g., access point 106). For example, as
discussed herein the access terminals associated with the access point 104 may generate
measurement reports and send in these reports to the network node 114 via the access
point 104.

[00186] In addition, access points in the system may generate a load indication (e.g.,
a busy bit or a relative grant channel) and send this information to its associated access
terminal via a downlink. Thus, the access point 104 may monitor the downlink to
acquire this information or the access point 104 may acquire this information from its
associated access terminals that may receive this information over the downlink.
[00187] Insome cases interference information may be received from the network
node 114 or the access point 106 via the backhaul. For example, the access point 106

may report its loading {e.g., interference) information to the network node 114. The



[ 00170] For exanple, an access point may first be configured to use a
first set of spreading codes when transmtting on a downlink.
Interfere ated with the use of that set of spreading codes
may t hen B@Saﬁﬁﬁgﬁ#ned (e.g., based on CQ reports co|P§E%§a%8W3P4a
period of tinme). The access point may thgn be configured to use a
second set of spreading codes and interference associated with the
use of the second set of spreading codes is determ ned. The network
node 114 may then assign the spreadi ng code associ ated with | owest
i nt er f er encéetwgrk pnse éég gy tspiditribitobsinformtondevthor dccarsgeinisiia the so
nmay de5|gnate regﬂ g codes for, neighboring nodes in a manner  that
nmtigates i Fﬁ ‘é‘ B RRRRERsSIPRE A fesSystam BB iR ERTY @it R
net wor k node 2] an ssion by the
access poi Nt o%lbeﬁ t?rlayo I'n etagfﬁ Prqg? t Ofttﬂ?ﬁre?p em@‘bet llo%cﬁn%fongﬁ}ogﬁces s term nal
associ at ed th
exanpl e, baggggﬂn ?ﬁg&ggiﬁw?%k%%ﬁ%g?t%ggﬁggﬁﬁérg?é%ﬁ%n g?ﬂggi%%gﬁhat
t he networ ktef@thal 114s BEhcd Gastdron tl@@abdb@ﬁ#&ﬁ@t@rsh%ﬁhﬁdwa-ﬁ@n Ral/ir€lade €0,
such potential interference, the network node 114 may assign
di fferent sfreadiplg cogesutmlibhed aceasslyppimhsarit@toansbvidGalug,@0172]
As represented by block 1306, the network node 114 then sends the
spreadi ng cBads-PpilpddaP) miisatiano t he appropriate access point(s).
ode 114 may send a node-specif] sa e to eaf

Rccess. Bgi Qﬁ}*’%l; ndo WWRC"M@?"EL‘EWFF%S‘%‘E % Vel sl al |
Cepr osent ca) By F by 3ol e B FERR: APl fewaﬁﬁéyn@f ARG

nore ot her §&kS§ Rint306.eagks 'ﬁﬁer@é?t%% ? bte *éﬁnﬁeﬁ&?%& eﬂ%ﬂﬁe(@a)sed &F%a‘m loks be
discussed in nore 43 detail below, these setsS may Identif

spreadi ng cadesatibatierared froat thb@ieagmﬁ@ﬁlrd@)ﬂrtﬁre@tﬁ@:ﬂfr@ﬁ@l%c@@teﬁlﬁnnai
and/ or the spreading codes that are being used by sone ot her access
poi nt. [0017H). E?&fceamzbln,ghmmssdcrﬁﬁ@ 118 mapsctrmpnethe patdodsyo theacdess
1402, the access point 104 (e.g., a spreading code control conponent
356 of the pwzlbquﬁéflélwtfbl@mtpélm @Pebspgl}l‘f Hk drasedensthisiiafogagtions the access

spreadi ng co hat be, used for t In t ent .t he
ot wor k oo T BBY ety RS el t@%ﬂ%ﬁ&% eeients) tba
may sinply e

104 may" r andars SEfECIORE b3 sighd (R (8PSl IR, BRERTRRONEY )

If the set {%fceﬁ@sf@&ﬂ't}{%cﬁ&g%imYﬁﬁlf!)OtTHé%&E&@%J MOhhéyhﬁusr&ieW{n% tmpde
114 or selected randomy, the access point 4 may déterm ne which

set to use bhasedmoslepdicpshapeweribt @xed terinfna ONEbABSPECHHS abdee access
point 104 may select the set of spreading codes associated with the

| owest i nt emcasuegreaats (Egr thommphmem ttdnemy poewesmgobaredudd byageitn anpimke
which set to use in a simlar manner as di scussed above at bl ocks

1302 and 130W1PY. g In sqmg Lngis: f"a@S%@n%ﬁusaPWFreYaétmm%»pbee%?aﬁrﬁ@défbe@érol

o o BB 8950 bt R kB Sk . S 2 v
of induced interference is greater than or equal to a threshold value, the access terminal
110 may be instruct to reduce its transmit power (e.g., by a specific amount or to a
specified value).
[00191] In some cases, a power control operation may be based on one or more
parameters. For example, if the access point 104 receives a busy bit from the access
point 106, the access point 104 may utilize information from the measurement reports to

determine whether the interference at the access point 106 is being caused by the access

terminal 110.



[00176] In sone cases, the access point 104 nay cooperate with one or
nore ot her access points to determ ne which set of spreading codes to
use. For exanple, the access point 104 and the access point 106 nay
negoti at e WB%&@”&I”% ferent (e.g., mutually exclusive) $&/USRO08A77114
spreadi ng codes. [00177] As representedgby bl ock 1404, the access

poi nt 104 may optionally synchronize its timng the timng of one or
nore ot her access points. For exanple, by achieving chip alignnent

wi th neighboring cells (e.g., associated with other restricted access
poi nts), or {H4§dinalRefdremneds tkal{s. e, iaserabinmtrechtimnsderranineit poe@s s

poi nts through the use of different spreading codes at each access
poi nt . Such TEYGIEAR 8FTCR4E 3 PIRCkRP4sBavastatsp Imax Hean uplgk BPanyieeovaising

hni d i bed, ab o L ' ipcl ud
G5 Tunct: ofiM £y a4 Eag sl e eadRt BEte PSPtk o he
access poi N, 104y O8N ﬂii}ﬁstpa‘?és%ﬁl@ez@ﬂnﬁigg%%@h@t?og\'ftﬂﬂ rglgtgg 30\%12&5{

are used by one or nore other ‘access polnts. ornation
acquired, fQINRXGHRING T2br OMHi@sd) elavplikk MOBappikdti mal bEddcldsddar-0met he
ot her access nodes (e.g., via the backhaul). T00179] ‘As represented
by bl ock 14d8wnlitkeSIaRcEssa@eil it thikOxays epitk iderfassadeort occefiacadaes link
termnal 110 to informthe access termnal 110 which spreadi ng code
is to be usedbalanced may bolmitehkAs showaddiexanme of FIE. A¢.cosiwimpon AP valge may
send informatjion to the cess termnal 110 that identifies the
spreadi ng coA¥smPRbE 5%&11&3 ﬁﬁffh@oaép?f@ treEy! B thaé 2 sertdis ampiit f mapaum

d/ h i d i fi eadi d h bei
Some ot her A0k 2yifetd dnaBaRas LRiBERT R Bl deBo By Y 94 R0 R0y
As repr esengcﬁﬂe %&%eaé,%@%QQPtahg?a@&ﬁg §§c§1&%é§§ t g}laf Iﬁlg};]g%rl‘g?‘ltﬁ?(gﬁ’ ttﬂg g

downl i nk usi ng e selected set of spreading codes.

repr esent ed mliyimlh0ithd dcbéss térhien2¢ pe&8r He@fiTbMar akldltids 85l BE dSRARAI Ng
code information sent by the access point 104 to decode the

i nf or mat i onSINR {eg.eiswbeswriraFithé 6 dwabina knplf@&it8idnk Ke.8.03@PP), the above

i npl enent ations, the access termnal 110 may be configured to utilize
t he i nf or mafursHoEgamay bypronided by bigaiphek teberbdernpucagserbityyhat hes aeee s
poi nt 104 tgl re ef&i ciently decqde the received information. For
exanpl e, a (gﬁ%ﬁdb faR apjce Séée‘(‘]é’.‘ag: , conprising interference

cancel | atio abid -t . ; e e readi-ng._codes in an
attenpt to iha[ﬁc |, *?%%%%%%c%?vle%g?%&eg% ({]%Yn O%h Og%é??grence

created by §hoBRbfatidds eleiRE-JvEQMeAA (HEIT NAASKEIR £ i nt
106) that werlgl encoded uesi ng these ogher gpgfa%?n%aggg%ﬁﬁgﬁ%%e

origi nal reekiwedoiinf@saEioven cosveafi@laal A 0 1048 icogrdl berpeidie For example,
spreadi ng codes to provide decoded bits. A signal is then generated
fromthe decowed dsdssodmdt mhy be slagadain theRsTibtresholde dn fanoneasdsethoRiodi nal
received information. The resulting signal is then operated on usin

the spreadi Hgckldanaysieriloppd tqrésede 8 alse Haitad onlghy ths yplisl ilialéb@dgemrtqogt
i gnal . Advant Ly, .th h.th h interf trol

Lechni ques, “HUREET GEF e GHOFERRITS FoF STPls FRPERREBTTUpERA RS be

achi eved even, qnm?acge&gﬁéﬁt P 8% ptQfeffel V8L ARCHIS e bEH TR ateh 10

are not time synchroniz
access terminal to operate at the highest T2P level allowed by its power headroom.

[00194] By allowing such an increase in the RoT threshold, the access point may
control its total received signal strength. This may prove advantageous under situations
where the access point is experiencing high level of interference (e.g., from nearby
access terminal). In the absence of an RoT threshold limit, however, the access
terminals in neighboring cells may get into a power race to overcome the interference

from one another. For example, these access terminals may saturate at their maximum



45 [00182] The above operations nay be perfoitned on a repeated based
in an attenpt to continually provide the best spreading codes for the

nodes in syste [ 00183] Referring now to FIGS. 15 and 16,
operation&aggwéﬁ?%%?to t he use of a power control-reIaFganéﬁﬂgﬁgrwor

mtigating interference will be describagg. In particular, these
operations relate to controlling the transmt power of an access
termnal to mtigate any interference the access term nal may cause
on the uplink at a non-associated access point (e.g., that is

oper at i ng onplinkdrassmis pewenr (e 28 dBUuend\ps efresal, melj ceventienifieant mferference
frequency). [00184] As represented b{ Mock 1%Q2, a node (e.qg., Lhe
net wor k nod@at §aco WGQSI?QI%%CESHGW PHCMFGRSC OB Hpipdhe Rt power of the
control-reIatedt%%ﬁ&ilglHpa%inqyaQﬁfu§gqhyo g%}e{qknﬁ,r W éowpqgtro
the uplink fYERSHIT POREr O FReY A CEE ST 8 HAY 1101 N VAPI%us 5o
scenarios, i shaNAks, (iR i %@'a%ﬁ?ec{ﬂéﬂ%ﬁgﬁ%dggw‘@ﬁ‘iléxiﬂ?lqgudé%ﬂTthe

access point 104, anot access poin access poin or

an associ at eshtR¢ s@eme (&g M Rbcr{lRd Gboveas 6aFcEOh #ith F1G0)s). Such
information may be recelved in various ways (e.g., over a backhaul,

over -t he- ai [Q018%]c. )As rf@€k8%&H bl blebit0R specicfion bbseamsmitgowedvaigieal.,s
may provide an indication of interference at a nei ghboring access

poi nt (e.g. MagEEEEBOVWS| it INSAEINCOPRpPOVEX 07128 aspes i isEwdnp er giore ahhe
access term nal s associ at.e ith the access point 104 enerat e
reasr emont U dEOP EBSSARIC LEAADINS TTHAES SHap A Cotb A DB RO 114
via the access, oo 4P LAUBELER A895hdoNn AEEESS, PO &irdefly LDE.
system nmay generate a [oad ihdication (&.g., a sy3b| ora reffative

grant channglicand AeRAxbBHR of MeFbMRd ceR, Llibit SipAiB0 A IR Vs ALHEHrm
termnal via a downlink. Thus, the access point 104 may nonitor the

downl i nk t otlRG@Edss RriikiS] IR S Rty AEkiAmL JoecRA GRS SAPH BlambRAMBYlatter
acquire this information fromits associated access term nals that
may recei vecashjthe aevbssrpattil 64 mey edjusti@Pdownlyiforeard B8 Hdidahios 6om thases
interference information nay be received fromthe network node 114 or
the access pesicstponnd 0§ (nossibly afgciereunodifigtioplda ihst ascess tamyeb bs Th6i nt

106 may report i ts ) 63009, (8ot w LSt L ADGE kol B TR, L0t e
value.
[00196] Referring now to FIG. 17, in some implementations a signal attenuation
factor may be adjusted to mitigate interference. Such a parameter may comprise a noise
figure or attenuation. The amount of such padding or signal attenuation may be
dynamically adjusted based on signal strength measured from other nodes (e.g., as
discussed herein) or certain signaling messages (¢.g., indicative of interference)
exchanged between access points. In this way, the access point 104 may compensate
for interference induced by nearby access terrninals;
[00197] Asrepresented by block 1702, the access terminal 104 may receive power
control-related signals (e.g., as discussed above). As represented by blocks 1704 and
1706, the access point 104 may determine whether the received signal strength from an
associated access terminal or a non-associated access terminal is greater than or equal to
a threshold level. If not, the access point 104 continues monitoring power control

related-signals. If so, the access pomt 104 adjusts the attenuation factor at blocks 1708.



46 network node 114 may then distribute this information to other
access points in the system In addition, the access points in the
system may_ communi cate directly with one another to infaormeach oth
of their Qﬁ@%@#V@’Ioadlng conditions. [00188] As repPEEGWF@&“H§“
bl ock 1504 a transmt power indicationasbor the access termnal 110
i s defined based on the above paraneters. This indication may relate
to, for exanple, a maxi num all owed power val ue, an instantaneous
power value, or a traffic-to-pilot (T2P) indication. [00189] In sone
aspects, a Faxé¢xample, mansponse penercresad maefavedsignalatrengh, thereressaloint 104
IS deflned by estimating the interference the access term nal 110 may
i nduce at t HEYARERSES iti)’éﬂlffﬂ IZMIBOT IPRRIET pHieRATQY. e%%@pmtqé&%%@qkdaﬂ %dhe

f le, based £ or mat
moasur oment RPN PABGY R T PP B AL LRLe! FEIHear® R g poces

exanpl e, the r%rga?ﬁé irfd éa@el, {Béiﬁ fsﬂ& t'i’ﬁﬁém@l %ﬁéq’here@tenfl?l?et %ﬁ&ézasg dt he

access point In the pat oss to t e access poli nt on
thi s i nfor matiéRBsiod RABAGIESS oP&tdthe heAoRBYigEe be ¥upBnlt REnRAMAHI4Ed BY

i nduced (e.g., the anount of interference) at the access point 106
based on t hehesicgesaboiat r@ngt h of the signals the access point 104
receives fromthe access termnal 110. The access point 104 nay thus
det er mi ne t HROIA8KI dureme hpariel the aenesippinp bidemay distinguesddhe tgnathraedived10
based on the above neasuyrenents ( t he maxi num transm t power mnay
be reduced BYPTNEASERLHEdAtH ‘iﬁ%#)““[ﬂ%fgci%}helsfgn%'é ﬁ%ceafeﬁéfef%assw’fed access

tranom ¢ ”Sﬁv?ém? B IR T ST LB i T it e “BOERE e
amount  of ﬂﬁ:‘*?a‘?lgmkgb%&f cﬁﬁ@@gs%cfaﬁd%&% %lettﬁ'l@rl’o?%xﬁ%@ldff&eﬁa élstmems

threshol d va access term nal may be instriuct tore

its transm fnR®ekade e esponba/toas@aaeq%oﬁﬂ Sss@0mederlfs nbR-askosiRRE latdesyl
value). [00191] In sone cases, a power control operation may be based
on one or nmrmlm(a@etdepcmdmg@m véhctrepthere is bnly loec assc@stsd paisstterhidal).
receives a busy bit fromthe access point 106, the access point 104
may utilize [PHP8}F ndn pmthﬁrﬁmbpﬂw@nhﬁsr@r@w&ﬁﬁnqelé@imntrwtl@ mefp BRa hyen

whet her the interference at the a 0|nt 18ﬁ i.s bei ng caused, by
the access PETHT PRIRt feniGe access teimyg % gy ePtrﬁ‘eﬁfg BiRcageess polnkgy foy the”

sore | 1Pl emenlal LanRl I8, BEABPHTG. %%%@EMPQ&S& Bl GSDRah LR, 0ok

1504 may rela 0 nmaxi mumu over I'n ‘'sone es thi

val ue may becrqﬁaighﬁgeaad%(]@vmmw &msﬁA)td?%smw dolks (@ NRv-Pp gt or m
1602 of FIG 16 ilTustrates one exanple of a functlon that relates
downl i nk Sl Nirkdarigid Nkihd dditesslgoidthitiiat e@see th@radling kodt2 Roappl the adcean
may be decreased as the downlink SINR decreases. In this way, uplink

i nt er f er enc¢erfmpin) aSelssguenty. thavaicessipnint devodestbateaprreue amyssheniinali t ed.
As shown in exanple of FIG 16, a m ninum T2P val ue 1604 may be

def i ned for itfhEnation @ad rameves haintefieence Rarocigted avithahhreaprstive ac6esSmi ni mum
wei ght is guaranﬁeed In addition, a maxi nrum T2P val ue 1606 nmay be
defined. In ?Hﬂ%i%spects the uplink T2P allocated to each access

term nal ”33[%6&?0]“ %%&‘H %e%ﬁhﬂ#%&%&g}%& b%%&%%@e&%{ﬁ&%rﬁhﬁo"‘er

headr oom or ction as shown in FI G
16). In somgsdigaRk ﬁﬁ@ﬂ&tsaélb @&fereige {8g., a&%?&ma dMelapRaverfMaicid on@l ity

may be provided by the uplink schedul er an access point that has

access to C@etWoeleslbaidall redmrato ace emsrotcel Retatk) and smaller scale coverage (e.g.,
a residence-based or building-based network environment). As an access terminal
(“AT”) moves through such a network, the access terminal may be served in certain
locations by access nodes (“ANs”) that provide macro coverage while the access

terminal may be served at other locations by access nodes that provide smaller scale

coverage. In some aspects, the smaller coverage nodes may be used to provide



[00193] Referring again to FIG 15, as represented by bl ock 1506, in
sonme inplenmentations the rise-over-thermal ("RoT") threshold for an
access poi nﬁS' m% be allowed to increase above a conventional val ue
for | oad CONEPBO3W poses. For exanple, in some cases RETUSHMLEOHRAL be
pl aced on the RoT threshold. In sone caggs, the RoT threshold nay be
allowed to rise to a value imted only by the uplink |ink budget or
a saturation level at the access point. For exanple, an upper
threshol d RoT may be increased in the access point 104 to a

pr edet er mi nagreayadnted cappciengioveh, dabiildinswotagednddidesst seevindsal., far a
operate at the highest T2P | evel allowed by its power headroom
[001941By afMoBRORESt §55 KX RRICNERer bl dispuspiga hrs., & Rededhasinnvidassovmeses s
poi nt rmay contraol, j

1 t al ' ' | st h. Thj
Davant ageout- URdEF Y bR e G erd SR pBriR A iR Pk ng

hi gh | evel ' : Ly ' LN
the apsence?é)\f&%%%&%[%rlt%ﬁﬁg%%g?%i Frle%fe?é”] ﬂ%\%&%? ﬂ%g }ﬁgggg%}ée? st(p? 4eg}r fne1mr§?al S
i n nei ghbor hagk. Gehdde HRYr@des P ROVWBIarbARS i§ SnANLIHaR T8ndcREarea and
interference fromone another. For exanple, these access termnals

may sat ur at ergdr thadnei femtoeeceanmay beki@famel itnks 4 sianadtct(c. pQPRIVIdIE; @veradd
dBm and, as a result, may cause significant interference at macro
access poi nwéthimeocopinesreink busldisly).a race condition, the transnit power

of the access rm nal may be reduced as a result of an_increase in
the RoT thr iﬁéﬁéﬁd. 4 trllaspsiatedonith 2 waen 18ds demEdngetor 8 Riceapdpmay be

avoi ded throuygh the use of Xi. mum upl i.nk P control . schene (e.g.,
as descri bet %eg\;g 4 %mggrﬁjcﬁﬁ’catn}%%o e Pl‘p%?l‘é’ Cél['éfe.si’e[caﬁellﬁ‘sin REe

repr esent ed; MeTel L : . e
o gt T B o e o b Rl AR LIRS
usi Nng one omofdeeioff the techni ques descri bed above nay be sent to
the access termnal 110 to control the transmt power of the access
term nal 11(0028ch lavaess ageicatons behaeemidilsgahiybowsed toticfceaict ¥ mabs
an exanple of the forner case, explicit signaling may be used to

i nform t he Bedees&enienpda af a piro nede. thes exrewleratsrrmnqsiowesy beabulgurakoran
exanple of the latter case, the access point 104 adj ust T2P or
may for war d"A°TY0 2F HHGEET "8 e=$?st?r?|tattlﬁ@ a&&?éﬁ%‘“bﬁ“ﬁ&ﬁ@@“@rﬁ@gsﬁnﬁls&’ on,

after sone i fkcati t ccess termonal 110, . T ces
Cerm nal 110%0ny FRo ROl S RRERET T G MR b0 HER Pnien
pover val ue,c:QGLAkbaRRaffbh BHIQY, 4R lofp 17, in sone

i npl enentations a signal attenuation factor nmay be adjusted to

mtigate i nf@ROYYr eFLE. 18SUGHraes RaViANBE ESmiTBYicARARYIESR 1800)@bsfskddayr €
or attenuation. The anount of such padding or signal attenuation nmay
be dynam cakippoddjiusibehhagedn emicitgn@hchaigs dagirhmapksumpdondutamThe her
nodes (e.g., as discussed herein) or certain si ?nal i ncgl@érressages

t

(e.g., indi &8ty B08rendescrapanicalonsior rukipiacals d $le sudics desexsoipit s.

In thi th int 104 te for interf g

| nduced by MBSPE;TLE008s TR R wioh bR SRGC b BRI BY BTk
1702, th i i -related .

st gnal s (e SERIR0 BLE DR 10desTRGA 180G, AL BRI 15 680 Bintg g

1706, the acgusE.ghabdets bAAnMEY3EHRL 180608 6L BEpertdia VE5RL YRGS isonal
strength from an "associ ated access term nal or a non-associ at ed

access ter nihnalghos ty gatearoviehame OEadhgidedss temaal M08 Dminev@ate With
not, the access point 104 continues nonitoring power control

rel at ed- si gfrd @ .mare agngss ades Hdd @vs fporand lidl0A'FaY) andfos a téversatinke (fiRdt)iabam
factor at blocks 1708.

given moment, depending upon whether the access terminal 1806 is active and whether
it is in soft handoff, for example. The wireless communication system 1800 may

provide service over a large geographic region. For example, macro cells 1802A-

1802G may cover a few blocks in a neighborhood.



49 For exanple, in response to an increase in received signal
strength, the access point 104 may increase its noise figure or
receiver attenuation. As represented by block 1710, the_access point
104 may seH A 2W PP AN i t power control nessage to its aSSoUPHPRY 14
access termnals to increase their upligk transmt power as a result
of the increase in the attenuation factor (e.g., to overcone the

noi se figure or the uplink attenuation placed on the access point
104). [00198] In some aspects, the access point 104 may distinguish
t he si gnal s[M284i v&IGT Fotusttesas seunpltydonpvasstioresyyiernal 990 fwhere an or
signals received fromassoci ated access termnals. In this wa

access ter nf'ie& fe?@.zlnqp&? a‘f?éi?.@loﬁ?ijd‘ﬁ‘élﬁp Bﬁ‘Fﬁ“é’tﬂé elaf(yl'olﬂgxpwe ﬁpeqigcatllﬁe%é sés?e?n
i frerent " sy erei i ARt Eaet T Lokl Refa s S SEORNS
associ ated yoraHs in”ﬁa}[aﬁ%éi? Gl SDIAREESR ehﬁ?dﬂrﬂ%ﬂh?%ﬁsn gnT %rgﬁtgg]@&%rng on

whet her there I's on one” assocl ated access ter n
anot her enmbegidBik 1930} EhEERANE oAV ap bl esupido RevideitOneRerkN4aN
access point for the access termnals that are not served by the
access poi nte.g@rtht dutermbxd adte eobild @remttrados tdnadrkd 680 niate DSL toher,actablee
set of access points. For this purpose scranbling codes (in WCDVA or
HSPA) or us@&rdesngwieldesdinki o athaEvomortiviyymenas §ivd slevranda g ilabe disenssed
access points (thah receivethe scranbl.i ng. codes fron1%II t he access
terni nal s). "SaWsEGhETRPYedt el Oqpayecopiptitd Betgssorrisdpecssbictppals

access teim i nf or mat i on renoves.the interference as i.at ed
RIS LA TR B URG e TR LIV T SRR B R i AR S
teachi ngs h%c%bé‘te{ﬁ?i}{al%z?ﬁ‘}?'l%ﬁm@r Bl BB KrtdAidel DS UARSHIRGEiBed
scal e coverage (e.g., a ldarge area cel lul'ar network such &as a 30

net wor ks, t whieedl b ived hedekL@mhiQalaS2@niaRGE GerC&d by Nk wodds)onaBdl (ST dng)
scal e coverage (e.g., a residence-based or building-based network
envi r onnent femtAsiode{s)al®d & st heyr mit haker¢EdATy nynovelssigimtaligmteuelks 810
network, the access termnal may be served in certain |ocations by
access nodeée-g Angighbor’s Aamigreds Hl0kacr o coverage while the access

i nal d her | [ b d h
br ovi e sraltBSLCAIG: 2Verials niRgoha" Sephees TupralCHaRFar Ever age
nodes 1Ty DeU3ESLLE REOYLASRA LG BB AR EL AN Py

i n-bui |l di ng cover age, Servi ces a nore robust

user experi gRGRks sdvBral RBcdicoeUSR Phs OO L] ere BirDQAE cd R Re REBYLEE Svith
coverage over a relatively large area nay be referred to as a nmacro

node. A nodeatiifg arpisR000AS2(00BeARIBHODY afe delihekalt byt widetiks afl tR@macro
(e.g., aresidence) may be referred to as a fento node. A node that
provi des covevcage apxne 20 harareacstitad by the dmegbey. Thedrackingarro2@2ekoand
| arger than a fento area may be referred to as a pico _node (e.g.
provi di ng c&rdidsdamip; ORFASRATeasARBe-cindhis stamrlefgyh of tho e covergr jpreas

associ ated wj a macro node, a é .node, or..a pico node may b
arerrod to e kderls odpree ofy A e ieg gy R gSilBy e Hea 04
respectivel &?.%.' RacB r&?vér%é' e&‘%'az}b@éi. P&ouﬁﬁ%@pﬁ%‘chteﬁ?ﬁ[m@e@e{ Wlat D fmto
associ at ed h fe.g., vi ded i nto) one or re sectors.
coverage area 2006 may not lie entirely within a macro coverage area 2004. In practice,
a large number of femto coverage areas 2006 may be defined with a given tracking area
2002 or macro coverage area 2004. Also, one or more pico coverage areas (not shown)
may be defined within a given tracking area 2002 or macro coverage area 2004,
100206] Referring again to FIG. 19, the owner of a femto node 1910 may subscribe to

mobile service, such as, for example, 3G mobile service, offered through the mobile

operator core network 1950. In addition, an access terminal 1920 may be capable of



[00202] In various applications, other term nology may be used to
reference a macro node, a fento node, or a pico node. For exanple, a
macr o nod onfigured or referred to as an acce base
station, g%ggégagé nt, eNodeB, macro cell, and so on. §§E@@gﬁw?€h?o
node may be configured or referred to asza Hone NodeB, Hone eNodeB
access point base station, fento cell, and so on. [00203] FIG 18
illustrates a wirel ess conmuni cati on system 1800, configured to

support a nunber of users, in_which the teachings herein may be

i npl enent edoPerHBIEdPEY ia marBO@vpPovEHeanddn rmalidr seals (re frevidentinb inpiwerk
cells 1802, such as, ng{ri exangl g rrg\cro ells 1302,6,\ - %OZG w th
each cel| bETHGIYENR| hgyvazds grneadips R FUHER detifn akthe atrasy tmynal
access node SR4A - 40) . shown in. ElG 18 acc rmnal s
1806 (e o TR dEecear ARy B R M et i o8 BRR LBl Bt S
various | 0Cakhgethik09eD 8Ly 4MGne Y8 h SNoP¥efto hbd® 19 RR&L. A6E RS R0 nodes
termnal 1806 nay conmunicate With one or nore access nodes 1804 on a
forward |inkoi0ARHd)19a0® tak redide @N@ISEcdrieifondinRluberatsi@ned VI3D).NBsrENt
dependi ng upon whet her the access termnal 1806 is active and whet her
it is in softanipdmddeh a siloeriex apitede Hihbome, he liessved bymmshindat! inearesacedsem
1800 may provide service over a | arge geographic region. For exanple,

macro cel | snadsdo-A1 80%0! del)andovien the fbggribrois REhame, he seykbby Adseto nody
00204] FIG 19 i/l | . i cati 900
Lhere one. ol st 1 ERHD" 1R 2 uru O BRpMat Shar i Fuieugrnmay be

envi r onnent i1l . : . i des multiple fento
nodes 1910 (&. g%i {D@%tg!éﬁ%gé%?f@%%éf%ggﬁig%gﬁ%%ﬁ%ﬂhstaI led in a
relatively qmzb‘n S QefefitdREdMAIK0 BRAYILE A o8- séhele fr&huORS RTinflY € user
resi dences 1930). Each fento node 1910 nmay be coupled t0 a w de area
net wor k 1948ltdreatige, ontheltip iRy ddic)es aDdpaadiigonltie: ppidudd: 0on i@k fioActh¥or K
1950 via a DSL router, a cable nodem a wreless |link, or other
connect i vi t §ingle dreguchnpor ereommore pithevimultiphefrejustussgedy detawvite aohor
fem o node 1910 may be configured to serve associ ated access

ternmnal s 1998 frequgnciesapedlsa magipingds 204y 1449, optional ly, alien

rccess to 1IN oaertGfedn§ B RETI St TREPEbY R e rREtass.
term nal 19%1%&3’;%}{ fg‘ﬁto%gﬂé/ gqu.,q}{e ﬁlorgg enﬁ(ﬁ n&fesd c@&s Qe?mgtgl %é(?anyg%%%gggs 0

node(s) 191 ut may not be serve y any non-designate

1910 (e. Q. sidhREh@oRaty i§ phRIHIQ FReRarkNdWhenbRP AGLELGerRBiai 192034 1 at es
an exanpl e of a coverage map 2000 where several tracking areas 2002
(or routi ngwithmabe wer'd @sidencor 930, éasdy & desidef thaabe aceasherafinadth

i ncl udes several nmacro coverage areas 2004. Here, areas of coverage
associ at ed egmnunicaie Rilygvitythakorpofame no®IIB). and 2002C are del i neat ed
by the w de Iigﬁs and the macro coverage areas 2004 are .represented
by the hexafA®! TiresqmeAsREy Hhearsesoemingl 462 peraieevitinits nasiter age
areas 2006. In,this ex l,e..each qof the fento gcoverage areas 2006
Cecar, “tom ot Brgf B0 sGREt s Rloegdis sRRLOHREHT RSO Be 800 ge
area 2004 (g. : nﬁﬁ’%’ I :

appr eci at edf,%1 %%&%\E}E&r: F&t ha ﬁ%ﬁggﬁeéﬁgg\%gggagzgr%ag%%%{é’q rtr(g;g/e &lﬁcgtfoﬁ tihg\

entirely w hldbtpréfef@CidweREEAGR AERRe2R0Mo nddd 19&(?%111@@.,13@&} S seken
nunber of femt o coverage areas 2006 may be defined with a given

t racki ng ar BescROG&h O'BSREE mdiahougriagavasn paiddddannithsal, aveiledicuystems &
pi co coverage areas (not shown) may be defined within a given
tracki ng ar eerapupwbitherdelies syyons agsumenily ayaable, pobobsiqumscEprs fog

into FIG 19, t f f ..Jnode 1910 b i be t.
001 1o Ser viEas i Sk P brodsiiipRe W SE OB S by DS seie el
through t he&%ﬂ)brh%)ﬁggﬂ ﬁ{eastc%lrch ?horssecrﬁ?ct R4 léncg‘ gnsagilel.l Bo 9}{%{11&316?&1’6 sl P RFESS
ma e capable O

termnal 19
the most preferred system may be repeated periodically. Upon discovery of a preferred



52 operating both in macro environnents and in snaller scale (e.g
residential) network environnments. In other words, depending on the
current | i the access term nal 1920, the acce L, hal
1920 may Bﬁgégﬁ@%ﬁ&by an access node 1960 of the nacroiéghﬁaﬁ@@ﬁﬁg
network 1950 or by any one of a set of f&gnto nodes 1910 (e.g., the
fem o nodes 1910A and 1910B that reside wthin a correspondi ng user
resi dence 1930). For exanple, when a subscriber is out si de his hone,
he is served by a standard macro access node (e.g., node 1960) and
when the subsipinpdy 1918, the a¢repreternyipalil@2Q &qlwdh%fpnao hede 1910 derecamping, |
node 1910A). re, it should be appreciated that a fento node 1920
may be back W H“Eéﬁﬁ%??ﬁ?glmﬁth exi sting access ternlnals 1920.

[00207) A 1 Silaf0109 k4 0odiie % SEALOY AL AR B8l N L LERALENRN o

inthe alte on nu f'requenci es. I'ng o

particul ar GON LR mmdetc@@alﬁ LGk& tBrc&%iﬁQ&ﬁéw%nﬂHﬁq Ofy c!é?l'b SmBits Wig
mul ti pl e frequencies nmay overlap with one or nore frequencies used

a nmacr o nodeo-¢alle@ restrivddie ol A66Y) adsOOARD] a ives QTEssaGRALRA] Smayaaﬂlyaié(keﬁz%d
term nal 1920 may be configured to connect to a preferred fento node
(e.g., the hpthe s clinocsleoktvwdre ant e dsfmed estmil fembto bOGR)e.phwrdeario such
connectivity is EOSSIb|e For exanpl e, whenever the access term nal

1920 is wit Rp#estiRED thatgeside Wébmd@]%reﬂ%émglwerﬁwde@ée HE) r Bdompat the

t 1920 I th the h ent 1910
1065091 1 1 SUaeERat, * T rieg e sobided o Ao ga0n TR B a0t K
the macro Cs{léb‘é g@@%&"&%&%& gﬂ%ado% %%Enrgéﬁéée% on its nost

referred ne erred roamng list), the
p

access ter nal 11920 sy aspOid, ianbigridi £87S ﬁéﬂef(%ich% MSthe REREES had a
network (e.g., the preferred fento node 1910) using a Better System

Resel ecti on CQosBdSEM)SCﬂWﬁ IGbupEyme MedtB)ds andfhit fockidesseaiusitt @ radfricted
avai l abl e systens to determ ne whet her better systens are currently
avai | abl e, aryissanod ey @émrccesitérorinas.t Bhiagy owly &t tempordvilg acterpredndyr ed
systens. Wth the acquisition entry, the access term nal 1920 na%

<

limt the sedfdpdpppecspap fipeomangeahd Chindbsoriber CRRRATHRG") PHE

h for th d b di cal |
S oy RS B S e S50 898 5y B e v
term nal 19%&%@5&%%&5&%&&%9 RS PHOwhRh 2 AR G (b1 MvebihiSted

coverage are
femto nodes) in a region operate may be referred to as a femto channel.

[00212] Various relationships may thus exist between a given femto node and a given
access terminal. For example, from the perspective of an access terminal, an open
femto node may refer to a femto node with no restricted association. A restricted femto
node may refer to a femto node that is restricted in some manner (e.g., restricted for
association and/or registration). A home femto node may refer to a femto node on
which the access terminal is authorized to access and operate on. A guest femto node
may refer to a femto node on which an access terminal is temporarily authorized to
access or operate on. An alien femto node may refer to a femto node on which the
access terminal is not authorized to access or operate on, except for perhaps emergency
situations (e.g., 911 calls).

[00213] From a restricted femto node perspective, a home access terminal may refer

to an access terminal that authorized to access the restricted femto node. A guest access



[00210] A femto node may be restricted in sone aspects. For exanpl e,
a given fento node may only provide certain services to certain
access termnals. In deploynents with so-called restricted éor
cl osed) ad¥Q2M0¥PI%8R, a given access ternminal may only BETVUEFNYTHY
the macro cell nobile network and a defkped set of fento nodes (e.g.,
the fento nodes 1910 that reside within the correspondi ng user

resi dence 1930). In sone inplenentations, a node may be restricted to
not provide, for at |east one node, at |east one of: signaling, data
access, regtestnal manrefagamarcessrtersanal with. tethP02y Bpcdshtogbensstaisisd dersto a
restricted fento node (which may al so be referred to as a C gsed
Subscri ber @WdupnHBieR argseeBIMing TeryaCleR iy anfices dramingbihgh doss pef hgve

restricted provisioned sct of acag.ss t er,m nal Thiis set m
TISH

be ..
tenpor ar i | yPOP BRI HRAGHN U° BRTBROSTEIOBEaET iy PPt Spgons,
dl ased Subs 10y BUPao17 I3 (TP AcHPlohRRE B3 doBFha? Bhvhe ARAGRELS

nodes (e.g., t hat e a comopn access contro

access ter mynalfissifn 6RBRRY WA teshcrRl kenligMba)nodes (or al |
restricted fenmto nodes) in a region operate may be referred to as a
fent o chann@021400ZFb2¢onVaiicdsthe dlsalbsiet shtpslemmiped Tiwuekinsionabtyviedre a
given fento node and a given access termnal. For exanple, fromthe
per spect i vecaftexinf abuwas goderlhsheald beaapprspieteds krmeyemthdba gy nedsfrazy to a
fento node with no restricted association, Arestricted fenmto node.
may refer tBroyidedhs Snssu simileg funcdonalib for & tAERFT PPV CRERE Sa ik ARFX B gy 2 pico
restricted for associ Fa],[t.i on nd/or. re istrijti OP%. anho.rreng‘lem(%nr}lclalga
may refer t 8% PRRYGeHBHED SO RSP s iy e Llstped iy 8ol st HE e
to access agﬁd&oﬁ{ate on. A guest fento node nay refer to a fento
node on which an access termnal is tenporarily authorized to access
or operate 218N A WaBleiantiapRALesEBIMMeTiB4tichQyderh @y QinMAAGeRBIyWhi ch
the access termnal is not au?hori zed to access or operate on, except
f or per haps sgiperigemeyungeticrafor onitiplewgelesshtdess aithmpls. AQ@Rh8dnddrabovea
restricted fento node perspective, a hone access termnal nmay refer
to an accessachdenming maylsammugicnsrvifeenetos meeekys shensresiraseiseigns ehthe

e L oo Ry aagerers ke PEORTEY LAk fEKpBn ISR T FarmyB e
term nal may. fer,to an access t.erm nal at does.
Lorm aal omfigk BoRlind Syof BeRERTS Ml GRS anb 350G ol e (MR refers 10 he

emergency S ic&ldgﬁhﬁﬁ't?on E.Trﬁ;f{r/cgﬁ( ﬁﬁ%r%inazée‘t%hh s 4R MRisCBmbhunicloAHHKES S

term nal that does not the credentials or permssion to register
wi th the restdivetadblfsasd ¥ia AQER)e-in-shiR0Rdwt [sydtah, Lanvierlienattiplt-bet

di scl osure herein describes various functionality 1n the context of a

fent o node. (TM1MOUHystcimeosopreathaatyed of waver, that a pico node may

provide the sanme or simlar functional i'té for a larger coverage area.

For exanpl e [0®1p} co NBWEO miienbemplesy ppldpdNrdrangmis apieetss Apdiauivpe Be)

defined for rgcel Ie\égtre]:nnaa%%grs a‘[at t?gn?mps%loh. %’HlﬁB C%Qﬁnel 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 Ng < min{Nr, Ng}. 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.

[00217] A MIMO system may support time division duplex (“TDD”) and frequency

division duplex (“FDD”). In a TDD system, the forward and reverse link transmissions



[00215] A wireless multiple-access conmuni cation system may

si mul t aneously support conmunication for nultiple wreless access
termnals._As nFntloned above, each term nal may connunlcF glth one
or nore babR2WAF*Fhs via transnissions on the forward SAYSFEVETLE
links. The forward link (or downlink) rgkers to the comunication
link fromthe base stations to the termnals, and the reverse |link
(or uplink) refers to the conmmunication |link fromthe termnals to
the base stations. This comunication |ink may be established via a
si ngl e-i n- sargindhosamesiyesuerny r@glmmﬁhmtéc renmmﬂfylppn@plo@tlows e pdinpation
system or sgne other type of system 16] A M MO system enpl oys
mul tiple (I\I‘T’fthFrf%WélFﬁ lﬂ%’é"rﬂ%ggméhﬁreﬁﬁﬁ? }1 @amia) Thiscrd ﬂéfh%cé?ﬁ%égmt
for data tr anne

\R recerve Shrahrat iy dolh iR BeEtn IR Rel e Rub R B s
whi ch are a%&gbbg Bl 80cckOp i, SPati al channels, where Ns < m n{NT, .
Each of the Ns |néépendent channel s corresponds to a di nension. The
M MO syst emguEyspPr Otticd&ichi H?s’lﬁk\fﬁﬂ nR8 bk AodBRELed i@t noddi(@h e déigeyughput
and/or greater reliability) if the additional dinmensionalities
created by teloyirgtvapbes dorosdaitd foanshmedieating veithl 2 tmsionabthetbodel £&G.
[00217] A M MO system may support tinme division duplex ("TDD') and
frequency diVidepien seigpl esmple Famponents thah nwpbe sypploged totfprlitsr war d and

hat the r GEPEIGBREITHT OQ%WPE%ZE%%«A@ AerREoF HhisTos o ek dearaal
[ink channel fromthe reyerss Jiolk shannglo Jhi 5 snalles tieasgess
p0| nt to exl( %C% ransm sbeamlform ng gal n O% ?rh ?OI’W&I’

mul tipl e antennas @, eAﬁH@Héﬁ&lﬁl@ttratf’ﬁted&'{’ézﬁ)?ﬁ%uﬁgéﬂﬂf dat{agggalﬁ%] is pRRided

teachings herein nay be Incorporated into a node (e.g., a device)

enpl oyi ng VailDaiGat€ SHTRQYTANL $o 4 RinsGM ORI CRLd Recsbdrl B4, | east one
ot her node. FIG 21 depicts several sanple conponents that may be

enpl oyed t o[#RAP] i tTatenc aspatinicect dabmstivetvie sansnotielnveSpaspdetieatrdngmit

FIG 21 illustrates a wireless device 2110 (e.g an_ access paqint)
and a wirel e§f§nfu*evﬁh@éfﬁizficsoplpéebg0r21&%@:@@%@@@@@ agricays the wyffgdata for

system 2100. At de |c 2110, affj.c data f of data

ST eams i rOvimtrert g it cotisn $5o7s e R RLTRE i Gt
processor %ﬁﬁmﬁL%ﬁé}&ﬁi” sone aspects, each data streamis
transmtted over a fesSpéctive transmt

[00220] The coded data for each 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) sclected 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.

[00221] 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



antenna. The TX data processor 2114 formats, codes, and interleaves
the traffic data for each data stream based on a particul ar coding

schene se or, that data streamto provi de coded . 0]
The coded %@g‘{f)%lcﬁgeach data stream nmay be nulti pl exedg@#?}ﬁz%g?ﬁfu
data using OFDM techni ques. The pilot dgga is typically a known data
pattern that is processed in a known manner and nmay be used at the

receiver systemto estimate the channel response. The nulti pl exed
pil ot and coded data for each data streamis then nodul at ed

i.e.,
synbol mappdyr traseivesh(“X A D 262 Aathransh 1l 23T dn sewh esnscisghy T§< MPER
QSPK, M PSK, or M el ected for that data streamipto provide
modul at i on B&?ﬁ%?fsz%g‘oﬁ%psltfa ST I’él,mgc\esa@ﬁ@,m %ﬁayrﬁkfgﬁﬁf@? a $irams 3aqhto

data strea he determ.ned by i nstruction erfornmed by a
processor %?{teﬁnada?%w%%&r%sﬁ 5 e§/n CEfacr)lf‘n(elﬁt|8?9‘0gram code, data, and

ot her infor g}i@&hf}” Y200 INdiRG 205 PRRSFQ and ]n?thalS&Es QPeQﬁe;:ififl?& E8Amab

t he device 10.” [00221] The nodul ati on synbols for ata streans

are then prenivile@né or MorPanMolkigR4190a8 $athePdodQitiond (Cd), dimliffel (FREY! and
process the nodul ati on synbols (e.g., for OFDM. The TX M MO

processor 21@nvdrehtheroslbgeigndFtomadtias modulstgdbighalstitadmior traGntissidNT
transceivers ("XCVR') 2122A througlh 2122T. In sone, aspects, the TX
M MO pr oces 8t theldiMBhppust Nedadflgedhigplabpghtagscetyersiyd 234 yongh HL2T

t he dat t dt h t i ch nbal is bei

(he deta SLLeRE 800124105 ALLSINS, LLATARLST, g el belng
ti I I i.anal d

cspect ve BN S AL B Ao P LS ANLAL Sy

anal og_si gnghisnda® 2 PS2QVineRicR 2TOHULRE B8 red bigBRdig S FbAa8h 5fEnna 2152 is
transm ssion over the M Né channel . NT nodul ated signals from

transcei ver pro2ikidd f 4 Rspidghe Zdddetva X C VRN 2158ASRRLEIERI SHROMBaMiltransceiver
antennas 2124A through 2124T, respectively. [00223] At the device
2150, the tZhrsentitiens (eumiullatsedmplifgpiaind damecoraces) wadspbstiviiRe@ivce nigas!,
2152A t hrough 2152R and .the received, signal fromeach antenna 2152 is
provi ded t odigitiZesihe sendjidoned sigaeldp pewideskonips. ng fushar pRecssRsRhosEgpies to

Each transcei ver 2154 conditions (.e. ilters, anplifies, and
Gownconver + BV AsaiERPrORE BT gy Qralibnal gi ¢ s ¢ he condi t i oned

o L9 DA SRl a0 et O SRR v
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 cach 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.

[00225] 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,

[00226] The reverse link message may comprise various types of information

regarding the communication link and/or the received data stream. The reverse link



[00224] A receive ("RX") data processor 2160 then receives and
processes the NR received synbol streans from NR transceivers 2154
based on Icul ar receiver processing technique to i

"det ect edﬁvgé%}g?ﬂ?{ar eans. The RX data processor 2160 tpﬁiﬁ}éﬂ%gmmu
denodul ates, deinterl eaves, and decodessgeach detected 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 processor 2120 and the TX data processor 2114 at the device
2110. [ 00225]eswmepisdeasypeessed by apet fuapwapisyr HeBerhirhalso vaeives traffic data

- codi ' di d, bel T 2170
For mil at 69 orAUEEe] B ES I8 Rl EREF AL A HRE IS B AR 315
d k ' . de,
Gata. nd of i orRRLY MR ARk RN AR 0058 SRR R

conponent s Qkyitdrejdevi ce 2150. [00226] The reverse |ink nessage may
conprise various types of information regarding the comrunication

| i nk and/ or [a027) ecgitivedtvibala | G tienbiuldtb®sigeNelien thd dtkice 37506 s@gRed S
then processed by a TX data processor 2138, which al so receives

traffi c dat aytigrangenmsié4, whdidateal tgttheamscdivant B2ddenpodabuirddes 2136,

nmodul ated by a modul ator 2180, conditioned by the transceivers 2154A
t hrough 2154rnodyigion ¢ REMAR DA 4® 48R prasesspbbyie ficdetarroessq G042 p|eAtragthe

devi 2110,, th dul at ed si I th i 2150 i ved
dovl o0 2110y 05, MU0 SLE0. Ao BALE SBY 2100, 08 e o
d dul at ed tap. (" ' :

Geroo ated kSRl HEAFHL 149, TEERSEP R R

by the devi gRnPiRBsscd B cRERERSHQEape130 then determ nes which
pre-coding matrix to use for determ ning the beamform ng wei ghts

t hen proces$ErR28he RiGt 2 ladieitlusmssalye thed B8R B catibicon?donahts eay include one
illustrates that the comrunication conponents may include one or nore
conponent s phaprgpempongnts thatgqetferne miefeont coitrod pperatidane as taaghtthatsigh t For
herein. For exanple, an interference ("INTER ") control conponent
2190 may coBPERRIESWIEHCTENE (PNIEEs Ispnipal somaekeinb? | S9thrrcoeptipe Rethhe of
e e b AP Sahel) Ak M T PP th St o
conponent 2 i t 21440, . 1 Qr.

A oo BANRGLBY Eo LN S0 U O RSN <if LEhiARY) Ain@lliBhee

conmponent s evi ce to send/recerve si gna rom ano

devi ce (e. gcontfR¥bffonddOD?2 nldly cahmidte witd raRb QS8R0 ST ddard: ofRF each

device 2110 and 2150 the functionality of two or nore of the

descri bed coompporentssf theylehiee priuvbd ded/oyeie sSgmalyl te/fioonpotiendevidede.g.,
exanpl e, a single processing conponent may provide the functionality
of the intefteeeddd). dophondsl beapnyrsiataditha fgBagindevidsa 159 eek3l$Othe2130 and
a single prqcessi conponent rovi de the functionality, of the
interferenc n@B?Ha?‘g’l OféﬁﬂﬁBH’@Fﬁ&gg@&S% CREPRRGESL8Z e Ppaviged 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.

[00229]  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).



[ 00229] The teachings herein may be incorporated into various types
of conmmuni cati on systens and/ or system conponents. In sone aspects,
t he teachi ei,n may be enployed in a nultiple-acc

capabl e o?ﬂgagggggbng comuni cation with multiple usergéﬁ@@éﬁ%&ﬁ%ﬂ
the avail able systemresources (e.g., bygspecifying one or nore of
bandw dth, transmt power, coding, interleaving, and so on). 58 For
exanpl e, the teachings herein may be applied to any one or

conbi nations of the follow ng technol ogies: Code Division Miultiple

Access (" CDMRroamplet bpcacings hoptin ey be pplicdpamy(cnpecempbinatiops géthand
CDMVA ("W ") . High- Packet, A "HSPA, " " HSPA+" ens,
Time 0 vi st Hioine i aREs d i oM Bgle st (SR ros B oI
Mil tiple Acgess. (o ; S  Car i " SC. EDMA

Systems. O ChienCORELEMCERSLTowiRbaR! Cpffl VKN, ity

systens, or A@tReHYPALT ISP 20T STt SN BHETon MuWplEA&SS (“TDMA™)
communi cati on system enpl oyi ng the teachings herern may be desi gned

to i npl enensysens, Biequance Ditisiog Mutithle Aueks @FDIMA'Y Byt 8ARIQOCarkiSr 856,
W CDVA, TDSCDWVA, and ot her standards. A CDVA network may inplenent a
radi o t echnbPdYy (“SGeFD¥e\ Usisteorss Fthdmmadgtqicaty Rodtiian MoliphsA(CtaTRA) ",
cdma2000, or _sone ot her technol ogy. UTRA includes WCDVA and Low Chip
Rate ("LCR'S QFﬂMAcmﬁtQ%@fp%h%ﬁw&ya%ﬂ&&Cémﬂwzeﬁ‘oweipfs-oganawaﬂon

15-856 standards., A T t yor k i ol ement i 0 technol
cuch as G oBRITSRRIBITE O ASHES O AT GRS p TERPY Y SRR OCPOR

net wor k may i - gdi | 5 d

(e Urrary S HERIRESEh 151 PEeimpBE0TE SRR A O YEE ol )
etc. UTRA GaddbRA, A00D0MISHR0E A ﬁnﬁéméﬁ@h\‘aﬁﬁ@@bhﬂ%‘y!sﬁcb as Universal

Tel ecommuni cati on System ("UMIS"). The teachings herein may be

i mpl enent edTemesaiaBBRAo l2anes T TR AYOEdHd2000, (of ko ythetsdhalog@NUTRA

U tra-Mbile Broadband ("UMB") system and other types of systens.
LTE i s a reinchides HFrCDOMPsandzaw GhaRare (JIRR”). AThandogR0Wkicthablvgasport -

of the disclosure may, he described using 3GPP termnology, it is to
be under st ogQ)OOE Ra> ?W%tséééﬁpﬂﬁgs-hféff&bﬂgr?ﬁwoé]éméﬁﬁwl@@e%' radipp
(Rel99, Rel Rel6, Rel7 ol || as 3GPR2, (| XRTT,

v D0 Re1 B R = FEdeg obd SRS O MaRle CFminn Buiin L HOas At 96240
The teachi ngs.hargin LG | ]i@p&g@?

w thin or perfgrnedpbgg éggg?£§?§a%%@%§§ggg%3§é§m?éﬂé., nodeg%sﬂF%FE
sone aspect 8§42 A, MoEe 8421 6) JEEB 802 P& IFRSE-OrsiaR, kP UaReNtEedTRA, and GSM
accordance with the teachings herein may conprise an access point or
an access taepurial UnivbBa[M6@R1Teldcommemanpoesysam aEOEES )t Fhatencilingsay

conprise, be inplenented as, or known as user equi pnment, a subscri ber
station, a BupsayRerimplemented impBOPR Lenmi pronEvalutinni'h BE ) aysieni andJlira-
ngent, a usBloouE by CUURIT biHuh LPRFHERDG s G s & Eleas of
inplenentattﬂrﬁ; < r mi.nal .comprise.a cellular tel.ephon
a cordless te ed%%H§?§§§§%§§i%ﬁﬂﬁﬁngﬁlFSS68?8 %%SP? $§F5m¥569%§85@§
wirel ess | Ofghg 3GPPtetmMblogy, 8136 bOlndeRRRIBAMRM tcfthfiinh AbreASHdySiHblied
("PDA"), a handhel d devicée having w rel ess connect gn capabrlity, or
sonme ot her ®WORLIRR1PY, BeeS R0, RET) Gehdspyesd well 43 GPP (L TES SxPUdEm
Accordi ngly, one or nore aspects taught herein nmay be incorporated
i nto a phonBelle RgvA, Revid tdchhapgypholmghantechnelpgiephone) , a conput er
(e.g., a Ia&tpog%, a portable communi cation device, a portable
conputi ng dd¥2eY ( dheteachingsdieecimmpy §aingomperstashingt(y-2-, rplemeed withimont
device (e.g.,.a ic devjce, a video device, or a satellit adi o),
a gl obal polBRT Ry o (EERHT ARRHSES e £ oPRICEh AR rorse Pet & 9% fodke 4 nat
is configur U ' ' L: -aCccess
poi nt. mmy. coaeBABHHR ARt B Brddh bR A e IBEAHE s g ol
access point or an access terminal.




[00233] In sone aspects a node (e.g., an access point) nay conprise
an access node for a conmunication system Such an access node nmay
provi de, f , connectivity for or to a network | de
area netm&?ﬁzgéﬁﬁﬂgg the Internet or a cellular netmor£¥% |gmg%%ﬁ$%d
or wireless conmunication link to the nepwork. Accordingly, an access
node may enabl e another node (e.g., an access termnal) to access a
network or sonme other functionality. In addition, it should be
appreci ated that one or both of the nodes may be portable or, in sone
cases, rel alf@dly dorcpER QB accepoigpningl mgysemprise, dp Funplgmpried as, or
appreciated,that a wirel ess. nod e. capable of transpmttin

oG or 1 eoeUMae LI THTTGh RSO R AR e oS THE Y & CEOYE Sttt o

wi red connecti.an).. . r i : I i tt Mo IR

ner oi n may. o gl ioa? o AR RoR IeRol IARTRL B AR EURS Sl
(e.g., elechibk&aleviet, 0PREhEsher tBiARSIBSE BRTRENEMNESEnthGorS AFIRECRESAM @
a non-wireless nedium [00235] A wirel ess node nmay conmuni cate via
one or noremayrcompase cafinlanicbphomna kormless kelrphonal esdagise thittion brotocol

ot herwi se support any suitable w reless communi cation technol ogy. For
exanpl e, i n(‘é&gﬁﬂé rasps e tvareiespiordlleeps(“MEdE) stajoras porsoral digithlt dssistant
network. In sonmg aspects the network nay conprise a | ocal area
network or & Ri4e: ahrawahsid fapradavinewriredsse sanngelancarslity sifspe othsy

ot herw se usem‘%g or..Jor e of a vagigéx of mﬁreéess coqgwﬂication

t echnol ogi e&" % O IGTCe PRI AR SUEIFSHEOIRY s 2R UREELG OREPE n
(e.g., CDVA R, WY W - Fi j, i :
a wreless ﬁs Eegmgﬁlﬁ supﬁ%ﬂé%mgt erwdsl}e{you{%mgﬁgq%fgﬁg%r %@ngo\tl%ﬂ%ty
of correspopdbnty, ageeiphiesk [ O, Olhpld), bipbhebié AEnSeNeRE deAcdVaeliggs node
may thus include appropriate conponents (e.g., air interfaces) to

est abl i sh andmpamguieiicaleg.vi peranel data aypisieniM ahehessinaentisnice &.¢ onmusic

| i nks using the above or other w reless conmunication technol ogies.
For exanpl edcecaiamilcesleving gea paslliteaapel. 8 globalposidioning systemdedoy er angi t h
associ at ed transni%ter an rece&¥er conponent s t hat gay i ncl ude

vari ous corpBifestiebledeyice thay iy qanfisyidde SeBPUnSHE Vi GGKEFICH B or )

that facili o] i.cati v W rel ess ium [00236] ..T
component s W27 bl ReF SR ady BamPish b R 4 arPRE PSR a0
Referring tenbhdESa rédo neta@rk ARRBNGIYSRE2Z B sLAG0 F‘_B%‘l’ggwacgé 08 52809,
2700, 2800, 2900, and 3000 are represented as a series of

i nterrel at e¢d“HBRGLd RBAktatdn0RkSolldr (FBSUT, Aspeticdiie staube {iBasal iat y of
t hese bl ocks may be inplenmented as a processing systemincluding one
or nore protesseiveciunpondiitls’), d mdis drescaspe etradio tmtdr mintsiconidetsyt of

t hese blockgcn%% be i npl enent ed ugiq&i for exanple, at |least a
portion of 6% apsrEndasseyicssed BPY Quartseme ethgr simalar tapigylogys

di scussed h Lh, gn integrated circuit may include a processor,

Sof tvare, offA3 cIlSAC ERtDAAMELE Borh aEiRs UMK ETBIIC RBAGERS ofc
functional i 0 fQﬁ : i .ed.| ot her
manner as tﬁ%&ﬁ% erzﬁﬁgﬁ%%hég§%§§§gg%?§ﬁgﬁg8%§$ﬁgé§;g¥%fﬁgﬁgashed

bl ocks in FL&RecRity f88012b8 nSRidiONad 2 whid aldd02R 0k JRE 8 RRINALPES:
2200, 2300, 2400, 2500, 2600, 2700, 2800, 2900, and 3000 may i ncl ude

one or nor e cghdarresvdrkiatia iayrep oF fOessaenOmidat6eiigf totthendtsm@t | ons
described above with regard to various figures. In some aspects, one
or nore conperedinglyofin adsessinotie mpe creablreanotnt nalel(eg., 82 access teenal) to

interference controller 322 naéggroyide functionality relating to
for exanpl e2CoSHRRYVPIKE Forae athriaipationolyy. Imadditiom; 1t shaulrbbs anpeestateshihat

poct ral  maShe FEaEoRun35ies FET PR aBitHg: od et 968 TR AR of et ng
means 2802, 1gho8EANSALS, iRANE Sif 80t P B AL MIILL o baGkOr

] bgﬁgﬂ
means 3004. "I n sone aspects, t communi cation controf l'er or the
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



[ 00239] Those of skill in the art would understand that information
and signals may be represented using any of a variety of different

t echnol ogi chni ques. For exanple, data, instructions
comands, Vﬁﬁ?@?ﬁﬁ%? signals, bits, synbols, and chiﬁg%ggﬁmWHgf“nay
be referenced throughout t he above descgppti on may be represented by
vol tages, currents, electromagnetic waves, nmagnetic fields or
particles, optical fields or particles, or any conbination thereof

[ 00240] Those of skill would further appreciate that any of the
various il | GRIUPRItAts/conimgliesiion Hitegdies compengnis£e.g peloeitical o eptiogbiatesface
circuits, and algorithm steps described in copnection with the
aspect s d|sE?%E%H”ﬁbWéPWnﬁﬁfaE@“?ﬁﬁ@%Wﬁ Bm 3Eiectronlc har dwar e
(e.g., a d| ntat.ion. an a :
Cor hati onfSP3the T UETERR m&xﬁf’%e“ae%ﬁe%h@? EIRE EheiSeoBhufisgion
some ot her tigehRhandased & uocuﬁertv%rrs@p Qora@r@v%@k@%b&&uﬁe&gor

|ncorporat|ng I nstructions (which eferred to herein

conveni encetechifolog0fRonax£ipllin fomEQhéoed @irbReMHEE nay Aksotiafbiinat i ons
of both. To clearly illustrate this |nterchangeab|I|ty of hardware

and sof t war egtweds. i lossme hipasts thatrictveork omp en@ptis:, a lotd ekes netvadibeswide area
circuits, and steps have been descri bed above generally in terns of
thei r funct PEIWArS. t4 wirpkesy @wrcemrﬁupmﬁ %lrﬁarvrq@ yisq agejorploshei waickol

har dwar e or soItmere depends Hﬁﬁn the |cularl%gggrcatron and

desi gn const&iit €T HEY g0 &y %%l‘a%arﬂ s\}rsslt"’élﬁ? ohyag fhoss fisissrd
| d b
part1 cul ar st B gp RTA EEMAII BELIA DA R0 b, PR e

be i nt er pr e} eGrefSs fHSThAYGuPp &?&q{tﬁéﬂvﬁequé)(SHctd??no?@QPcﬁva%etytof%oﬂés%ﬁﬂﬁg
di scl osure. [00241] The various illustrative logical blocks, nodules;

and circuit modeldsi Hedultipletiap BeEiiedNAWitdesk h@ieaﬁgemﬁsmdlma@m;s@ﬁlate
herein may be inplenmented within or perforned by an integrated
circuit ("I GMporentsiceesis irtafarrs)ad qstabﬂislamdamoemmiqam 1it oncTdrendrCwimiess
conprise a general purpose processor, di gital signal processor
(DSP), an afpnmEBicym g%ieérlrlg @erdh@‘egrr&ﬂeaweﬁemmm@n teghrqlegies.
progrannabI? gate frrgx { or ot her £ gﬁ bIe | ogj C devgﬁe

di screte gaté& oY S0t "G g%, COtPEET Lt E VR BRET L E B IP STERESS

el ectrical t r
any. combi nat FaRiprard xocBfel ElpcaTe BREH oL DAN EBmERIRANED, Fiud
herein, and %Yat&%%ﬁ&'&;@n&%ﬂﬁ%ss@fs) {nastabilteld QRFndhdkioh 89drdevivIdl e

| C, outsrde of the IC, "or both. A general purpose processor nmay be a

m cr opr oces §236putTheRotmpencalstdesmbibd iaeintohe Rriogeatated 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 blocks. 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.



63 may be any conventional processor, controller, mcrocontroller, or
state machine. A processor may al so be inplenmented as a conbination
of conputipg,aeniass: € 9., a conbination of a DSP andP%Tms‘,_m}&,o,l,,7114l

m croprocessor, a pIurallty of m croprocessors, one or Oré

m croprocessors in conjunction with a D8P core, or any other such
configuration. [00242] It is understood that any specific order or

hi erarchy of steps in any dlsclosed process |s an exanpl e of a sanpl e
approach. Based upon design preferences, i under st ood th t he
speci fic or $¥R238r " Hitg pepastyses £2Q% @), A0, ﬁéﬂopﬂé%%%% 2%8;28%0 and 3000

rearranged whi

f th
di scl osure. mlt"ﬁéncé‘(i,d%g’aﬁ'lﬁg%& ﬁednm%égaq%agﬁ’o Iﬁ?%%t ¢ ﬁﬁ‘ﬁ&‘éﬂcg?mt he

various ste : ted to
the specifi gésgbgeedraabgwﬁltgrr% %ﬁ% "S‘?‘gge eé ﬂf%)og%a%?ec 0Pefeunc I ons
descri bed nmaympshehIRF aRBMESEhd BAKSWRLLY oStBE 1@ FRonct bEMAEE322QhayaNY
conbi nation thereof. If inplenented in software, thc functions may be
stored on oprividerfsmtibhdidy cleingas fonamplepm HARQ Sitariact moas 2002, aqaefilon
a conput er-readabl e medi um Conput er-readabl e medi a i ncl udes both
conput er st epEyEaterUneana Ad0% erphessiodlaet rasrnsradlZaan Wentiflinggneany2598d¢ um

t hat faC|I|tates tr nsfer%§% a conputer, programfromone place to

anot her. A SRSSHalJBaskaRfeas %@IW%?Q? Mapise /Hedi otaRRs Raspel2, a

accessed by urer y_of axa nd not tation uch
conput er - r ea%asonfl ERATR a%%%%?t)%rn itsg! faﬁ%{/f“eﬁflg&g/ln} ?S fhe
other opti C@J)m&hﬁﬂéatﬁfn%ﬁ*g@ller @@&eﬁhb Qoﬂfﬁﬁ}ﬁcﬁoﬂrcﬁgﬁol% 3 pﬁ{/ gfm%et Ic

storage devices, or any other nediumthat can be used to carry or
store desir ﬁﬁwﬂéﬂ@fﬂ@aﬁﬁ%&) ot ekiiBplb ah&ane0204) 3804124049 NS0QREERLR04, or
structures and that can be accessed by a conputer. Al so, any

connecti on B2%04rlopent yspeets, nedtuaingaeopudier 332adabtiminpadntioiicr B84 may
exanple, if the software is transmtted froma website, server, or

ot her renot ereyigriarctignylijy relatmgdeifar C@@nl%tlmfﬁgb@an@mée 2306 pe2 706wilts t ed

pair, digital subscrlber Ilne DSL rel ess technoglo |es 3uch as
infrared, r3UPOPEY " 10? bl RIPVIEE Bingtonef iy labpg | Oe

cable, tw Shed Rah thpr%lcew A eheBS 1h ESANRLOOL g% MM AS. LORRLed

radi o, and nm crowave are i ed int

and di sc, agrdiaRFuNGLRAIRY rélﬂ '-!9%1‘ @(‘3 ﬁ:cﬁle %i‘o%@ssfng?)lean!; oS THkSie

opti cal dISC digital versatile dISC | oppy di sk and bl u-ray
di sc where a@f&ctéj th& Bangseiadr 2 bepie @lfiusnewdlas(a m@g[ﬁehﬂ@ filnkyonaWihyi reatifl ®CS
reproduce data optically with |lasers. Conbinations of the above
shoul d al sofdeximpleitiesigmil dhicrminlng swopd0W@f conput er - r eadabl e nedi a.
In summary, it should be appreciated that_ a conputer-readabl e nmedi um

may be i npl &fRA%led 1t Sr'sioalmbeglaii%raa%thewa@%wnﬁ@rf@@ﬁ&%ﬁwblmﬁ@ﬂ using@244]
The FrouToL 8%1%*8 S B B0 eSS R ORE e B B o
di scl osure. dbP&f%}ll(JEPgleg{eﬁé.t RAfS: ftrgesé @é@@%ﬁﬁﬂ rk{%emséd hel&n a@gd' 'y

apparent to *those s e ar eric principle

defined her ghivehimi AP d1§ﬁﬁ%&1@h19§ B@tnveaﬁ%q;rsna% tloRhts ER3GAdRES i OM
the scope of the disclosure hus, "t he present disclosure is not

i nt ended t ocleeht. rihugd rtirdnbetoafapat Seond vameetk @bss fotimeisthkondetwo
accorded the w dest scope consistent with the principles and novel
feat ures di sksmesemaidresmployed SielHE tE AVBSIDERIINE NGSITHECINNENTIOON ARE

AS FOLLOWG: . . .
element in some manner. Also, unless stated otherwise a set of elements may comprise

one or more elements.
f00239] Those of skill in the art would understand that information and signals may
be represented using any of a variety of different technologies and techniques. For

example, data, instructions, commands, information, signals, bits, symbols, and chips



| . A nethod of power control, including: determning a transmt
power profile including a transmt power paraneter for an access

ter m nal %@9&5@9@% \t/)myt h a first access point to mti ggg@ggéﬂgf"?;’gfﬁt

i nterference cause the access termnal at a second

wherein the transmt power profile is periodic; and sending the
transmt power paraneter to the access termnal. 2. The nethod of
claim1, further including receiving signals to estinate the

interference caused e?y the access ternm nal at the second access
poi nt, wher Bir-hmen e fefspncad thronshat thepbowe descripéongapebareprssrnirddyd on

the interference estimate. 3. The nethod of glaiml1, wherej h

ransi £ DoV EE RS e RN WAL HEeY s O A optigal (s or
met hod of C};ﬁjti@i'es?"or]; Wnaitiﬁffltﬂégéo@g receiving signals indicative of
the interference caused by the access ternminal at the second access

poi nt, wher gjon48|he TRBRE JTYRM WIS ArhePPPREiateSthEeh 8 bPihe S & AR R d he
received signals. 5. The nethod of claim4, wherein the signals are
recei ved bylogimal blocksnigodulehoprobésades, hévas,roaichiog adduigdr@himistegd tebbiiiged in
determ ni ng, based on the received signals, a received signal

st rengt h assoweeticadvitli thi aspeelp diselosaddemsin mpede yplehentskaseidtratcess

poi nt and/ OL g/net her tHe.se_cond access point transmtted a | oad

i ndi cat i on. 1ATEWAPREExp AigHal igplesentation, angRalpe ipplerentaliognen acogptanation of
received frgm.the access.termnal .or at |east one other access .
Lorm nal ascBardruBBERRRe; AT bt sl Skl N ah e 66 R

i ncl udi ng defeE aFp : Y i: : i

si gnal strengt hggbsygg%?la%}gﬁﬁg? t9 %eéﬁﬁ%ﬁ%ﬁ{tgrlg%guﬁlhﬁgghﬁ%};%%akg)ggéé%%%ddm
access poi Nherdingfod LorhBRLRAR! ad ‘REFFECONh BOERER Rdiul”), lof astarthitdRd o

| oad indication. 7. The nmethod of claim4, wherein:
both. To clearly illustrate this interchangeability of hardware and software, various
illustrative components, blocks, modules, circuits, and steps have been described above
generally in terms of their functionality. Whether such functionality is implemented as
hardware or software depends upon the particular application and design constraints
imposed on the overall system. Skilled artisans may implement the described
functionality in varying ways for each particular application, but such implementation
decisions should not be interpreted as causing a departure from the scope of the present
disclosure.
[00241]  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
programmable 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, or both. A

general purpose processor may be a microprocessor, but in the alternative, the processor



the signals are received via a backhaul froma netwrk node or the
second access point; and the signals are indicative of interference

at the SeQP&Qmﬁﬁﬁﬁﬁ? point. 8. The nmethod of claimS3, Egﬁ§9®%%7n14

i ncluding 1nhcreasing a rise-over-thernmal threshold, whe

maxi numtransmt power is reduced as a wgsult of the increase in the
ri se-over-thermal threshold. 66 9. The nmethod of claim3, further
including allowng a rise-over-thermal threshold to increase w thout
restriction. 10. The method of claim9, further including limting
an i ncr ease™ay bE ARKSIAVENTATOFesTON Q9B plicE dgisTacanti igh (o saisdraghig. Phe
Increase in_the rise-qver-thermal threshold, 11.The thod of claim
| whor ei n PHSCPPHRRH BRI Hedp e POl RS ONPHNG SRR oA -

pover -t 0- pi |45 o ra%%I?%nlgl a%tcro&?cf‘te&ﬁf Q%%r%tg%k ﬁlii%n#ré?,ersr;aoﬁ, E))ﬁg br

i ncluding recerving downl i sign to;ﬁ0|se ratio 1nfol _
wher ei Nt he nfRXintBiePrbdcddotd @ -cBRWREh it  DEP BAWES ah@biher dush d&irRAufigd

as a function of the downlink signal-to-noise ratio information.
[00242] It is understood that any specific order or hierarchy of steps in any disclosed
process is an example of a sample approach. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the present disclosure. The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.
[00243]  The functions described may be implemented in hardware, software,
firmware, or any combination thercof. If implemented in software, the functions may
be stored on or transmitted over as one or more instructions or code on a computer-
readable medium. Computer-readable media includes both computer storage media and
communication media including any medium that facilitates transfer of a computer
program from one place to another. A storage media may be any available media that
can be accessed by a 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



13. The method of claim1l, wherein the transmt power paraneter is
determ ned by the first access point. 14. The nethod of claiml,
wherein t Mt power paraneter is determ ned by jde.
15. The ne}%f?u(&)@%g 09I aiml, wherein the first access po?ﬁ?ﬁﬂ%}ﬁg/@im
restricted to not provide, for at |east6one node, at | east one of the
group consisting of: signaling, data access, registration, and
service. 16. An apparatus for power control, including: an
interferencg},ﬁcont r@ | er configured to determine a transmt po
§
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controller is further configured to receive signals to estimate the
i nt erferenciilddisedhbyrevhes decaptsont ofitind disdlosad adpeets Saeovidedio eedse any
point, wherein the transmt power paraneter is determ ned based on
t he i nt er f epepeskdipdiimheart to ke Phese dlispaessniudiscddsues N anoasmodifiestming to
the transmt E)ower ar abmet e({, i ncl udes maxi mum transmt

Se aspects will be readily

the apparent to those skilled in the art, and the generic
principles defined herein may be applied to other aspects without departing from the
scope of the disclosure. Thus, the present disclosure is not intended to be limited to the

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

principles and novel features disclosed herein,



67 19. The apparatus of claim 18, wherein the interference
controller is further configured to increase a rise-over-thernmal

t hreshol d, wherein the nmaxi mumtransmst power is reduced as a result
of the increase in the rise-over-thermal threshold. 20. The
apparatus of claim 18, wherein the interference controller is further
conf i guridtE €ABYS BRFRVINGIHBINVEN HONARE AR FEIAOVS:t 0 i ncrease wit hout
restriction. 21. The apparatus of claim 16, wherein the transmt
power paraneter i Qc% udes a maxi mum trafficpower-to-pilot-power ratio.
22. The 'appaftdtiod §f PRELGORT DIncUgig; ei n: t he communi cati on

control | er i getérohididparirafe@iifdogren padtild iclidhtee talsntlOpkd fakanBicgRaAr ks 0l Se
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raffic- Bl st Pile (s aesess s i LR BT oRR st A RHRRSE BT R ne
downl i nkecondpvadss paintndicsin theatanonit pfer prefile Smeriod@3and An appar at us f or
power  cont !‘Olséndfnnﬁlleygr{srggz ower aramet%r%at%ggccés?renglgatl.er mning a transmt
power profile el adi ng 417 ansm power paraneter for an access
term nal associated with a first access point to mtigate
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wherein the transmt powerl pro S perro
by the access terminal at the second access point, wherein the transmit power parameter is determined

based on the interference estimate,

3. The method of claim 1, wherein the transmit power parameter includes maximum transmit
power.
4. The method of claim 3, further inchuding receiving signals indicative of the interference

caused by the access terminal at the second access point, wherein the maximum transmit power is

determined based on the received signals,

5. The method of claim 4, wherein the signals are received by monitoring a downlink, the
method further including determining, based on the received signals, a received signal strength

associated with signals transmitted by the second access point and/or whether the second access point

transmitted a load indication.

6. The method of claim 4, wherein the signals are received from the access terminal or at least
one other access terminal associated with the first access point, the method further including
determining, based on the received signals, a received signal strength associated with signals
transmitted by the second access point and/or whether the second access point transmitted 2 load

indication,

7. The method of claim 4, wherein:

the signals are received via a backhaul from a network node or the second access point; and

the signals are indicative of interference at the second access point.

8. The method of claim 3, further including increasing a rise-over-thermal threshold, wherein the

maximum transmit power is reduced as a result of the increase in the rise-over-thermal threshold.



means for sending the transmt power paranmeter to the access
termnal. 24. The apparatus of claim 23, wherein: t he neans
for sending is configured to receivebt§ignals to estimate the
interference caused by the access ternmnal at the second access

oi nt; and aramat er s detern ned based
bn the Tt er f60E R ESH T bE nsBAE R s3I s L RIS PEREr ei n
t he tr andthout reodieson. par anet er i ncl udes nmaxi mumtransmt power. 26. The
apparatus of claim25, wherein the neans for determning is
configured to increase a riseover-thermal threshold, wherein the
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threshold to i ncrease WlthOUt restrlction. 68
11. The method of claim |, wherein the transmit power parameter includes a maximurm traffic-

power-to-pilot-power ratio.

12. The method of claim 11, further including receiving downlink signal-to-noise ratio
information, wherein the maximum traffic-power-to-pilot-power ratio is determined as a function of

the downlink signal-to-noise ratio information.

13. The method of claim 1, wherein the transmit power parameter is determined by the first access
poing.

14. The method of claim I, wherein the transmit power parameter is determined by a network
node.

15. The method of claim 1, wherein the first access point is restricted to not provide, for at least

one node, at least one of the group consisting of: signaling, data access, registration, and service.

16. An apparatus for power control, including:

an interference controller configured to determine a transmit power profile including a
transmit power parameter for an access terminal associated with a first access point to mitigate
interference caused by the access terminal at a second access point, wherein the transmit power profile
is periodic; and

a communication controller configured to send the transmit power parameter to the access

terminal,

17. The apparatus of claim 16, wherein the communication controller is further configured to
receive signals to estimate the interference caused by the access terminal at the second access point,

wherein the transmit power parameter is determined based on the interference estimate,

18. The apparatus of claim 16, wherein the transmit power parameter includes maximum transmit

power.



28. The apparatus of claim 23, wherein the transmt power paraneter

I ncludes a maximumtrafficpower-to-pilot-power ratio. 29. The

appar atus of claim28, wherein: tb@ nmeans for sending is
configured to receive downlink signal-to-noise ratio information; and
the maximumtraffic-power-to-pilot-power ratio is determ_ned as a
functi oh®of ThfePRASAANF of HR'%lngw%élﬁ B¢ misrierence sentiglisr i fyrthenganfepred tapereage
conput ek rik. QF-AEAmRT thidihold, wherdl #el mBGmum transmit GO W redicé e d addhiSormdi um
includin% codes for caHsiqq a %gnputer to performthe nethod of any
one of HTCEPER e figs-oreythernmq! thrkholft hod of power control, including:
receiving, by an access termnal, a transmt power profile including

a transghl PRNer PALATELEL s L AT Sl L1SE ACCERRR0l Nhnct &R L ABL G

i nterfefénce Catsed Dy fhe access Tarm nal at a second ACEess poln
wher ei n risaevet-thene hthtesho e incrpase vithat fegrigien. odi c; and transm tting, by
the access termnal, in accordance wth the transmt power paraneter
32. The nethod of claim31l, wherein the transmt power paraneter
conpri séé naXheapparatpsenf slaint 1 6owhaagin the transmit power parameter includes a maximum traffic-

power-to-pilot-power ratio.

22. The apparatus of claim 21, wherein:

the communication controller is further configured to receive downlink signal-to-noise ratio
information; and

the maximum traffic-power-to-pilot-power ratio is determined as a function of the downlink

signal-to-noise ratio information.

23. An apparatus for power control, including:

means for determining a transmit power profile including a transmit power parameter for an
access terminal associated with a first access point to mitigate interference caused by the access
terminal at a second access point, wherein the transmit power profile is periodic; and

means for sending the transmit power parameter to the access terminal.

24, The apparatus of claim 23, wherein:
the means for sending is configured to receive signals to estimate the interference caused by
the access terminal at the second access point; and

wherein the transmit power parameter is determined based on the interference estimate.

25. The apparatus of claim 23, wherein the transmit power parameter includes maximum transmit
power.
26. The apparatus of claim 25, wherein the means for determining is configured to increase a rise-

over-thermal threshold, wherein the maximum transmit power is reduced as a result of the increase in

the rise-over-thermal threshold.

27 The apparatus of claim 25, wherein the means for determining is configured to atlow a rise-

over-thermal threshold to increase without restriction,



33. The nethod of claim 31, wherein the transmt power paraneter
conprises traffic-power-topilot-power ratio. 34. An apparatus for
power control, including: an %nterference controller
configured to receive, at an access termnal, a transmt power
profile including a transmt power paranmeter for a first access point

to mtigate ypp V@Eé& &Q&ﬁn Qﬁ%%nlﬁ%tﬁa%&%&%mh@éﬂh&ﬂ% ?&aﬁnéﬁﬁ&ﬁ@'

access point, erein the transmit power prof i's periodi and

a commneivernpipdel-neverTatis | er confi gured to transm t, fromt he access
termnal, in accordance with the transmt power pararret er. 35. An
apparatus for power control, including: recei ving, by an
access {er mrﬁaFPParé‘“f?féll?é‘?rﬁ e profile including a transnit power
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by the access term nal_ at access  poi nt erein ihh%gtra smt
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I N accaolighalne-aoivd rado ikfagmdiomnsm t power paraneter.

30. 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 15.

3l. A method of power control, including:

receiving, by an access terminal, a transmit power profile including a transmit power
parameter from a first access point to mitigate interference caused by the access terminal at a second
access point, wherein the transmit power profile is periodic; and

transmitting, by the access terminal, in accordance with the transmit power parameter.

32. The method of claim 31, wherein the transmit power parameter comprises maximum transmit
power.
33. The method of claim 31, wherein the transmit power parameter comprises traffic-power-to-

pilot-power ratio.

34, An apparatus for power control, including:

an interference controller configured to receive, at an access terminal, a transmit power profile
including a transmit power parameter for a first access point to mitigate interference caused by the
access terminal at a second access point, wherein the transmit power profile is periodic; and

a communication controller configured to transmit, from the access terminal, in accordance

with the transmit power parameler.

35. An apparatus for power control, including:

receiving, by an access terminal, a transmit power profile including a transmit power
parameter from a first access point to mitigate interference caused by the access terminal at a second
access point, wherein the transmit power profile is periodic; and

transmitting, by the access terminal, in accordance with the transmit power parameter.



36. A conput er - program product, i ncl uding: conput er - r eadabl e
medi um i ncl udi ng codes for causing a conputer to performthe nmethod
of any one of clainms 31 to 33. 69

36, A computer-program preduct, including:
computer-readable medium including codes for causing a computer to perform the method of

any one of claims 31 to 33.



