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

specifically, but not exclusively, to improving communication performance.

Introduction

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

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

stations are generally known as access point base stations, Home NodeBs, or femto
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supported for small-coverage base stations. Thus, there is a need for improved

interference management for wireless networks.

SUMMARY
[0006] A summary of sample aspects of the disclosure follows. It should be
understood that any reference to the term aspects herein may refer to one or more
aspects of the disclosure.
[0007] The disclosure relates in some aspect to managing interference through the
use of fractional reuse techniques. For example, in some aspects fractional reuse may
involve using a portion of a set of allocated hybrid automatic repeat-request (“HARQ™)
interlaces for uplink traffic or downlink traffic. In some aspects fractional reuse may
involve using a portion of a timeslot allocated for uplink traffic or downlink traffic. In
some aspects fractional reuse may involve using a portion of a frequency spectrum
allocated for uplink traffic or downlink traffic. In some aspects fractional reuse may
involve using a portion of a set of spreading codes (e.g., SF16) allocated for uplink
traffic or downlink traffic. In some aspects, such portions may be defined and assigned
such that neighboring nodes use non-overlapping resources. In some aspects, the
definition and assignment of such portions may be based on interference related
feedback.
[0008]  The disclosure relates in some aspects to managing interference through the
use of power management-related techniques. For example, in some aspects transmit
power of an access terminal may be controlled to mitigate interference at a non-

associated access point. In some aspects a noise figure or receive attenuation of an
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interference at a non-associ ated access point. In sone aspects a
noi se fi gur ¢0a0] r eddkseenndbtiensiiplomspedts afithSdisclosure will be described in the
detailed description and the appended claims that follow, and in the accompanying
drawings, wherein;
j0011] FIG. 1 is a simplified block diagram of several sample aspects of a
communication system;
[0012]  FIG. 2 is a simplified block diagram illustrating several sample aspects of
components in a sample communication system;
[0013] FIG. 3 1s a flowchart of several sample aspects of operations that may be
performed to manage interference,
[0014) FIG. 4 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of HARQ interlace-based fractional
reuse;
[0015] FIG. 5 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of a transmit power profile;
[0016] FI1G. 6 is a simplified diagram illustrating several aspects of a sample
transmit power profile;
[0017] FI1G. 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;



access point is controlled based on the received signal strength
associated with signals fromone or nore access term nals. [0009] The

di scl osur n sonme aspects to nmanaging interfe h
%mgg{»o%%ﬁsi fpgﬁﬁyggogo?/pﬁg@

t he use of ransmt power profile and/or an attenuat

For exanple, downlink transmt power or 4plink receiver continuation
may be varied dynamcally at a node as a function of tine. Here,
different nodes nmay use different phases of the profile to mtigate

i nterference between the nodes. In sone aspects the profile may be

defined bas&P18h i MGr§ srawerliied|dagsm flbsasagisevaBRAEEC DRECRITONE CNCIoE
THE DRAW NGS %ﬂolo These and ot her sanple aspects of the disclosure
will be desB¥WEWPTIR¥fe detailed description and the appended clalns

that follow O(ﬁBF ’h 58 AGCRMRARY, OG5 AWM 0g8 am‘f!ﬂe% c?s of[o %&Jnl:s e |
| S i P OPsen

iIs a S|an| | agram of severa
comuni cat i gay$¥ %Eﬁéﬁne[i @@ﬁa@id@e%ter@erb&e%@hgﬂ)ﬂhb Eheﬁ‘&f ti?ﬁe@fékb%@%&mnal

Il lustrating severa sanpl e aspects of
reuse;
[0020]  FIGS. 11 and 12 are flowcharts of several sample aspects of operations that
may be performed to manage interference through the use of frequency spectrum-based
fractional reuse;
[0021] FIGS. 13 and 14 are flowcharts of several sample aspects of operations that
may be performed to manage interference through the use of spreading code-based
fractional rense;
[0022] FIG. 15 is a flowchart of several sample aspects of operations that may be
performed to manage interference through the use of transmit power control,
[0023] FIG. 16 is a simplified diagram illustrating several aspects of a sample
power control function;
[0024] FIG. 17 is a flowchart of several sample aspects of operations that may be
performed to manage interference by dynamically adjusting an attenuation factor;
{0025] FIG. 18 is a simplified diagram of a wireless communication system;
[0026] FIG. 19 is a simplified diagram of a wireless communication system
including femto nodes;
[0027] FIG. 20 is a simplified diagram 1llustrating coverage areas for wireless
communication;
[0028] FIG. 21 is a simplified block diagram of several sample aspects of
communication components; and
[0029] FIGS. 22 - 30 are simplified block diagrams of several sample aspects of
apparatuses configured to manage interference as taught herein.
[0030] In accordance with common practice the various features iHustrated in the

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



conponents in a sanple conmunication system [0013]FIG 3 is a
flowchart of several sanple aspects of operations that may be
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interference through the use of HARQ i nterl ace-based fractional
reuse; [0015]FIG 5 is a flowhart of several sanple aspects of
operations that nmay be perforned to manage interference through the

use of a transmt power profile; [0016]FIG 6 is a sinplified diagram
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drawings may be simplified for clarity. Thus, the drawings may not depict all of the
components of a given apparatus (¢.g., device) or method, Finally, like reference

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

DETAILED DESCRIPTION
[0031]  Various aspects of the disclosure are described below. It should be apparent
that the teachings herein may be embodied in a wide variety of forms and that any
specific structure, function, or both being disclosed herein is merely representative,
Based on the teachings herein one skilled in the art should appreciate that an aspect
disclosed herein may be implemented independently of any other aspects and that two
or more of these aspects may be combined in various ways. For example, an apparatus
may be implemented or a method may be practiced using any number of the aspects set
forth herein. In addition, such an apparatus may be implemented or such a method may
be practiced using other structure, functionality, or structure and functionality in
addition to or other than one or more of the aspects set forth herein. Furthermore, an
aspect may comprise at least one element of a claim.
10032] F1G. 1 illustrates sample aspects of a communication system 100 where
distributed nodes (e.g., access points 102, 104, and 106) provide wireless connectivity
for other nodes (e.g., access terminals 108, 110, and 112) that may be installed in or that
may roam throughout an associated geographical area. In some aspects, the access
points 102, 104, and 106 may communicate with one or more network nodes (e.g., a
centralized network controller such as network node 114) to facilitate wide area network
connectivity.
[0033] An access point such as access point 104 may be restricted whereby only
certain access terminals (e.g., access terminal 110) are allowed to access the access
point, or the access point may be restricted in some other manner. In such a case, a

restricted access point and/or its associated access terminals (e.g., access terminal 110)
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[0019] FIGS. 9 and 10 are flowcharts of sgveral sanple aspects of
operations that nmay be performed to nanage interference through the
use of tineslot-based fractional reuse; [0020] FIGS. 11 and 12 are
flowmcharts of several sanple aspects of operations that

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.

[0034] Sample operations of a system such as the system 100 will be discussed in
more detail in conjunction with the flowchart of FIG. 2. For convenience, the
operations of FIG. 2 (or any other operations discussed or taught herein) may be
described as being performed by specific components (e.g., components of the system
100 and/or components of a system 300 as shown in FIG. 3). It should be appreciated,
however, that these operations may be performed by other types of components and
may be performed using a different number of components. It also should be
appreciated that one or more of the operations described herein may not be employed in
a given implementation.

{0035] For illustration purposes various aspects of the disclosure will be described
in the context of a network node, an access point, and an access terminal that
communicate with one another. It should be appreciated, however, that the teachings
herein may be applicable to other types of apparatuses or apparatuses that are referred to
using other terminology.

[0036] FIG. 3 illustrates several sample components that may be incorporated into
the network node 114 (e.g., a radio network controller), the access point 104, and the
access terminal 110 in accordance with the teachings herein. Tt 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.
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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
transcelver 306 includes a transmitter 316 for transmitting signals and a receiver 318 for
recelving signals.

[0038] In a typical implementation, the access point 104 communicates with the
access terminal [ 10 via one or more wireless communication links and the access point
104 communicates with the network node 114 via a backhaul. It should be appreciated
that wireless or non-wireless links may be employed between these nodes or other in
various implementations. Hence, the transceivers 302, 304, and 306 may include
wireless and/or non-wireless communication components.

[0039] The network node 114, the access point 104, and the access terminal 110
also include various other components that may be used in conjunction with interference
management as taught herein. For example, the network node 114, the access point

104, and the access terminal 110 may include interference controllers 320, 322, and 324,
respectively, for mitigating interference and for providing other related functionality as
taught herein. The interference controller 320, 322, and 324 may include one or more
components for performing specific types of interference management. The network
node 114, the access point 104, and the access terminal 110 may include communication
controllers 326, 328, and 330, respectively, for managing communications with other
nodes and for providing other related functionality as taught herein. The network node
114, the access point 104, and the access terminal 110 may include timing controllers
332, 334, and 336, respectively, for managing communications with other nodes and for
providing other related functionality as taught herein. The other components iflustrated

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



[0025]FIG 18 is a sinplified diagramof a w reless comunication
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comuni cation; [0028]FIG 21 is a sinpligied bl ock diagram of several
sanpl e aspects of comuni cati on conponents; and [0029] FIGS. 22 -30
are sinplified block diagrans of several sanple aspects of
apparatuses configured to manage interference as taught herein

[0040] 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
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 attenuatton factor controller component 362 or 364 may provide functionality
relating to attenuation factor operations as taught herein.

[0041] FIG. 2 illustrates how the network node 114, the access point 104, and the
access terminal 110 may interact with one another to provide interference management
(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,

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

downlink. As mentioned herein, such fractional reuse may involve one or more of
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aspects of &c§ W@'d&%éd% 3y ﬁﬁc%%gig&bg\hﬁlrﬁdmon, the definition of fraction reuse
parameters may involve determining how much of the allocated resource (e.g., how
many HARQ interlaces, etc.) may be used by any one of a set of access points (e.g.,
restricted access points). The definition of fraction reuse parameters also may involve
determining how much of the resource may be used by a set of access points (e.g.,
restricted access points).
[0044] In some aspects, the network node 114 may define a parameter based on
received information that indicates whether there may be interference on an uplink or a
downlink and, if so, the extent of such interference. Such information may be received
from various nodes in the system (e.g., access points and/or access terminals) and in
various ways (e.g., over a backhaul, over-the-air, and so on).
[0045] For example, in some cases one or more access points {(e.g., the access point
104) may monitor an uplink and/or a downlink and send an indication of interference
detected on the uplink and/or downlink to the network node 114 (¢.g., on a repeated
basis or upon request). As an example of the former case, the access point 104 may
calculate the signals strength of signals it receives from nearby access terminals that are
not associated with (e.g., served by) the access point 104 (e.g., access terminals 108 and
112} and report this to the network node 114.
[0046] In some cases, each of the access points in the system may generate a load

indication when they are experiencing relatively high loading. Such an indication may
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the disclos Qtrrc%gm ilnhicpcﬁmdaﬁ%%’[aité%lexgith the signals from each access point (e.g., Ec/lo), the
path loss to each of the access points, or some other suitable type of information. In
some cases a measurement report may include information relating to any load
indications the access terminal 110 received via a downlink.
[0049] The network node 114 may then use the information from one or more
measurement reports to determine whether the access point 104 and/or the access
terminal 110 are relatively close to another node (e.g., another access point or access
terminal). In addition, the network node 114 may use this information to determine
whether any of these nodes interfere with any other one of these nodes. For example,
the network node 114 may determine received signal strength at a node based on the
transmit power of a node that transmitted the signals and the path loss between these
nodes.
[0050] In some cases, the access terminal 110 may generate information that is

indicative of the signal to noise ratio (e.g., signal and interference to noise ratio, SINR)
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transmi tti nghi&tegdrat maaf@ndnt @LRI6EY. 1854mé 0dpetteaRE NdtWOrkSiodd al Smay he
transceiver 306 includes a transmtter 316 for transmtting signals

and a recei nh i¥b8ndton to ddeiminnghghgniadrsis ifit@d&8hderona: dopmitielbr to
i mpl ementation, the access point 104 communicates with the access
termnal 11detomznewhetber interferengeria teslowabninisinaersinger dpwiresingnd t he
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i nclude W r gh@fSeRBAAQEnNQRMME, €07 98 oB ST IE rbrAAi6R RO BE RcSived on a
per-HARQ interlace basis whereby it may be determined which HARQ interlaces are
associated with the lowest level of interference. A similar technique may be employed
for other fractional reuse techniques.
[0052] It should be appreciated that the network node 114 may define parameters in
various other ways. For example, in some cases the network node 114 may randomly
select one or more parameters.
[0053] As represented by block 204, the network node 114 (e.g., the communication
controller 326) sends the defined interference management parameters to the access
point 104. As will be discussed below, in some cases the access point 104 uses these
parameters and in some cases the access point 104 forwards these parameters to the
access terminal 110.
[0054] In some cases, the network node 114 may manage interference in the system
by defining the interference management parameters to be used by two or more nodes
(e.g., access points and/or access terminals) in the system. For example, in the case of a
fractional reuse scheme, the network node 114 may send different (e.g., mutually
exclusive) mterference management parameters to neighboring access points (¢.g.,
access points that are close enough to potentially interfere with one another). Asa

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



[ 00391The network node 114, the access point 104, and the access
termnal 110 al so include various other conponents that may be used

i n conjungt,] Lt h interference managenent as taught herein. For
exanpl e, f\&@%ﬁﬂgk’&v\%& node 114, the access point 104, artd TR0 T

termnal 110 may include interference caqntrollers 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 conponents for performng
speci fic typest 54 andtassigies sveed HARAY@islaee toThreacaess woink L ¢fode thig way,t he
access point 104,. and the access termnal 110 y include .
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functionality as taught herein. The other conponents illustrated in
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illustrations purposes, the interference controller 320 and 322 are
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however, a given inplenentati on may .not enpl oy.al]  of these .
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as taught herein. Atinmeslot controller conponent 346 or 348 may
provi de fun¢@dsepal iThyometatd thg atoesd foid D9 Uetp@ihdsahe RRLfcaint®OMSnASment
taught herein. A spectral mask controller conponent 350 or 352 nay
provi de funeeiepald anitsraatrat These pasarsgers mraglbe warshkar optbe atrampsrsaliscussad ht
herein. A spreading code controll er conponent 354 or 356 nmay provide
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functionality relating to attenuation or operations’as tau
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poi nt 104, and the access termnal 110 may interact wth one anot her
to provide rrbenfiesoriermandgamertreoe @ such atigk f Bierees point Utdl@May
In sone aspects, these operations may be enpl oyed on an uplink and/ or
on a downl i FadeRlyetacmpasameteer f erence. I n general, one or nore the
t echni ques ?@%g{lb d Q% FIG 2 may be enployed in the nore specific
i npl enent at i t hat sYPecaies diciapeds Pont OH iycoPBRiaigiveth ope esmor atherg
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detail . some cases the access point 104 may communicate with the access point 106 to
determine which parameters are being used by the access point 106 (and thereby selects
different parameters) or to negotiate the use of different (e.g., mutually exclusive)
parameters. In some cases, the access point 104 may determine whether it may interfere
with another node (e.g., based on CQI feedback that indicates that another node is using

a resource) and, if so, define its interference management parameters to mitigate such

potential interference.



[ 0042] As represented by block 202, the network node 114 (e.g., the
interference controller 320) nmay optionally define one or nore

interfere ment paraneters for the access poin and/ or

t he accessgﬁégﬁﬁﬁgﬁ 110. Such paraneters may take varlgﬁigégwﬂgﬁuﬁor
exanple, in sone inplenentations the netywork node 114 may define
fractional reuse paraneters for mtigating interference on an uplink
and/ or a downlink. As nentioned herein, such fractional reuse may

i nvol ve one or nore of 9 HARQ |nterlaces puncturing, frequency
spectrum of? 9§§} eadisngpressaied by blpck A% thauscesseainai $4oiee. threconumyiitakion
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al l ocated resource (e.g., a frequency spectrum etc.) nay be divided
up for fractdcessgiointdO4end thaacwsh tbinongl 1tl Belnkehicrtiasds dns offorfruaat maprelate
reuse paraneters may involve determ ning how nuch of the allocated
resource (elPoweRERtTPhLRA- l—%ﬁl—’\‘QﬁPSrHFé‘Pkéil‘éé%mt 2%} may be used by any
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over a backhaul, over-the-air, and so on).
parameters into account when receiving on the downlink or transmitting on the uplink.
[0060] In some implementations the access terminal 110 (e.g., the interference
controller 306) may define one or more interference management parameters. Such a
parameter may be used by the access terminal 110 and/or sent (e.g., by the
communication controller 330) to the access point 104 (e.g., for use during uplink
operations).
{0061] Referring now to FIG. 4, operations relating to the use of a fractional reuse
scheme employing HARQ interlaces on an uplink or a downlink will be described in
more detail. In some aspects the system 100 may employ time division multiplexing
whereby information may be transmitting on one or more defined timeslots. Such
timeslots may take various forms and/or be referred to using various terminology. As an
example, in various implementations a timeslot may relate to or be referred to as a
frame, a subframe, a slot, a transmission time interval (“TTI"), an HARQ interlace, and
so on. As an example, a predetermined number of timeslots (e.g., TTIs) 1 through 16

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

for uplink transmission.



[ 0045] 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
i ndicatio Lnterference detected on the uplink and/qr wnl i nk to
t he netmkgé%[)a@gg%% (e.g., on a repeated basis or upo%CFg%a@g)PV.lmAs
an exanple of the foto er case, the access point 104 may cal cul ate
the signals strength of signals it receives fromnearby access
termnals that are not associated wth (e.g., served by) the access
point 104 (e.g., access terminals 108 and 112) and report this to the
net wor k nodém}%ih. [Haeeryn trrfEe pid asseriated iatgefirene fevrls eicdesepnpoictsiots n

t he system may, geperate a.l oad indicatign en they are experiencing
rel atively ﬁ?%W%FLg%?RP catig o 0BH0y ‘H‘Eﬁeegﬁﬁeé ey taught hesgie Wpﬁ%k for m of ,
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term nal via a downlink. However, such information also ma e sent

to the netwaspectoost alidAtioel geuse Whamt Ry hatkARY infcAl4E] | N some
cases, one or nore access termnals (e.g., the access term nal 110)

may noni t or [{$3h| i dik a somgralicnabdE D8 sydeni, nfabrHeR Q@nodossseay ienassipies,
moni toring. The access ternminal 110 may send such information to the
access poi nforepample, gyery fapitie biagcs e tHARE iehrmintitidns af wrooridiesl
TR NEE R ST AN SN AN -
the network b&%‘ﬁ; e;igrﬁpliepHﬁRa imeh%e 1”1%93?@5 assigned subframes 1, 5, 9, and so on. In
the event an original data transmission for HARQ interlace 1 during subframe 1 is
unsuccessful, a negative acknowledgement (“NACK”) signal may be sent on a
complementary link (e.g., an uplink in the case of a downlink HARQ transmission).
The data may then be retransmitted during subframe 5 of the same HARQ interlace |
and, upon a successful transmission, an acknowledgement (“ACK™) signal is received
(e.g., via an uplink). Similar operations may be performed by other HARQ processes
on the other HARQ interlaces 2, 3, and 4.
[0064] In some aspects, a fractional reuse scheme may utilize HARQ interlaces to
configure neighboring nodes (e.g., access points and/or access terminals) to transmit at
different times. For example, a first access point may transmit during HARQ interlaces
I and 2 while a second access point transmits during HARQ interlaces 3 and 4. Asa
result, interference that may otherwise occur between the nodes may be reduced.
10065] As represented by block 402 of FIG. 4, the network node 114 (e.g., an
HARQ control component 338 of the interference controller 320) determines how many
HARAQ interlaces may be used by each access point (e.g., in a set of restricted access
points). For example, a defined number “N” of HARQ interlaces lower than the total
number “M” of HARQ interlaces allocated for the set may be determined based on

interference-related feedback from one or more access points and/or access terminals in

the system (e.g. as discussed above in conjunction with FIG. 2). Thus, at any given



[0048] I n sone cases, the access term nal 110 nmay generate neasurenent
reports (e.g., on repeated basis). In sone aspects, such a
measur enent ort may indicate which access points the acc

t erm nal %2%§m¥%§%|V|ng signals from a received S|gRSF“§FWQHHFH

i ndi cation associated wth the signals figom each access point (e.g.,
Echo), the path loss to each of the access points, or sone other
suitable type of information. In sone cases a neasurenent report nay

include information relating to any | oad indications the access
term nal 110meghenyiebenN of dovadink (drngelink)FDYRQ Titerlaves vwmﬁtmd@tel utzbendydy
then use the_information fromone or nore neasurenent forts to
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determne r ﬁﬁ@ by ﬁﬁna%hgil@r' seﬁieimtahmmmﬁn RAdeNDA: ?@at@nmtmfd dransm t
power of a node that transmtted the signals and the path | oss

bet ween t hesexinadesalu¢ NQsOloher thamd. tases, catdsehaet@ss niagbairam@bmb10 may
generate information that is indicative of the signal to noise ratio
(e.g., signdtteamaed. nbverckBy.duwevarothpohlye Ny e, se@mﬁz)n anjefffogirtoanore

downl i nk. Sw%h Information na nprise, for_ exanp a channel
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or sone otheﬁ S |taq€%gégégégyhon eIn sone cases, this information
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interference mahagement perations. I sone aspects, e net
114 may usetipughten (401 MBtdt@MuhdEet RE4E: PEnWh@E dedsitl Bﬁé&eésﬁ;omts within a

interference on a gomm link or to determ ne whether interference in

t he downl i ngives aienchersitivg paxinigcofehs hargss points, and so on). Here, if there are a
large number of nodes that are close to one another, a smaller value of N may be used so
that neighboring nodes may be less likely to use the same HARQ interlaces.
Conversely, if there are a small number of nodes in the system, a larger value of N may
be defined to improve communication performance (e.g., throughput).
10068] Another criterion may relate to the traffic (e.g., the amount of traffic, the
types of traffic, the quality of service requirements of the traffic) handled by the access
points. For example, some types of traffic may be more sensitive to interference than
other types of traffic. In such a case, a smaller value of N may be used. In addition,
some types of traffic may have stricter throughput requirements (but less sensitivity to
interference) whereby a larger value for N may be used.
[0069] In some cases the network node 114 may define the value N based on
received interference-related information (e.g., as discussed at FIG. 2). For example,
the number of access points heard by given access terminal and the relative proximity of
the access points to the access terminal may be determined based on measurement

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

determine whether transmissions at a given cell (e.g., by a restricted access point or its



10051]As will be described in nore detail below, in sone cases the
interference- related information may be used to determ ne how to
depl oy er%blonf reuse to mtigate interference. As one exan&

or ot her Y4t or mat i on may be received on a perpﬁﬁ%y P@WFace
basis whereby it may be determ ned whi chgHARQ i nterl aces are
associated wth the I owest level of interference. A simlar technique
may be enpl oyed for other fractional reuse techniques. [0052]It
shoul d be appreciated that the network node 114 nmy defi ne paraneters
in various essheiptedasesss tharingdganyl iaterfere widnenagdesng bl andtdsbnkNnode
114 may randoml y sel ect one or nore paraneters. [0053] As represented
by bl ock 2039“%%%gﬁetmork node 114 (e.g., the communi cation
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specify specific HARQ interlaces to be used by specific access points. For example, the
network node 114 may determine the amount of interference that may be seen on each
of the M HARQ interlaces by a given access point and assign HARQ interlaces having
lower interference to that access point. As a specific example, the network node 114
may determine that downlink transmission by the access point 106 on the two HARQ
interlaces (e.g., interlaces 3 and 4) that it is using may interfere with reception at the
access terminals associated with the access point 104. This may be determined, for
example, based on the downlink interference-related information that the network node
may acquire as discussed herein. The network node 114 may then designate HARQ
interlaces 1 and 2 for use by the access point 104.

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

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.



12 point 104 and assign a second HARQ interlace to the access point
106. In this way, communication at one restricted access point may
not subst i.al interfere with communi cation at the other
restrictegpééﬁgbéméﬁint. Simlar techni ques may be enpfgggﬁﬂpayTQW%er
fractional reuse schenes and for accessiyernminals in the system

[ 0055] As represented by block 206, the access point 104 (e.g., the
interference controller 322) determ nes interference managenent
paranmeters that it may use or that may send to the access term na
110. | n caségnigiby for tiieaiphisk wbedecssderaning may efdnifesthe pplinkandmietidnce
managenent paraneters f&r the access paoint 104, this determ nation
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determned in a simlar manner as di scussed above at bl ock 202. For
exanpl e, thdsaocthesexpapief davddinkeytanrae eiay de adiustedmat & give BIARQ interlace to
measurenent reports, CQ, DRC) fromthe access termnal 110. In
addi ti on, t Hetcapibets rgephvhithhemgseshistnmarcannuespisiuily deerdiedhe data (e.g.,
downlink to determne the interference on such a |ink. The ess
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access point 106 to determ ne which paranmeters are being used by the
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negotiate the use of different (e.g., mutually exclusive) paraneters.
I n sone casassrlicheionndeldwripginndes B disomyeddet@nyri ne whet her it nmay

interfere with another node (e.g., based on CQ feedback that
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its interferencs managefrent, parampters, to MLl gate syoh potenti gk i

synchronized. Such synchronization may be achieved, for example, using an
adjustment such as Tau-DPCH (where DPCH relates to a dedicated physical channel) or
some other suitable synchronization scheme.

[0074] In some aspects, the network node 114 may designate consecutive HARQ
interlaces for a given access points. In this way, in the event the uplink or downlink
traffic of different nodes is not synchronized, at [east a portion of the designated HARQ
interlaces may not be subject to interference. As an example, if HARQ interlaces 1- 4
are assigned to a first access point and HARQ interlaces 5 - 8 are assigned to a second
access point, these access points will not be subjected to interference from the other
access point on at least three of HARQ interlaces even if the timing of the access points
is not synchronized.

[0075]  Asrepresented 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



13 [0058] As represented by bl ock 208, the access point 104 (e.g., the
comuni cation controller 328) may send interference nmanagenent

par anet er related information to the access ] 0.
For exanpﬁ%BEmﬁhgﬁﬁ% cases this information may |nd|ca%§Eﬂ%aﬁ&U%%“
fractional reuse is deployed (e.g., whigh HARQ interlaces are to be
used, which spectral mask is to be used, etc.) on an uplink or
downl i nk between the access point 104 and the access termnal 110. In
sonme cases this information may relate to power control (e.g
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[ 0061] Rot or PTG HatAtig e EAR el o i8me e g Fos DB [LGTt "

f t I K in HARQ interlaces on an uplink or a
dgaﬁl:ﬁﬂamﬁFﬁﬂgﬁbggggg?%qﬁﬂ%ﬁynnge detail. In sone aspectg the system

100 may enpigur7ti mfmbﬂg@mtéﬂak&g WhBRbNEsWHAEE tthEtQJoﬁ@ﬁéd%rllﬁf%}’ be
transmtting on one or nore defined tineslots. Such tinmeslots may

t ake vari ousecléw¢dmndumty cthe beessgloatt 1104 map detsinfige waich OUHAREY inteniata gy -

As an exanple, in various inplenentations a tinmeslot may relate to or
be ref err edutehased e dppeapeiatearisuief luitelly, au‘sdlqbttrmlraltm wribus @mdom (mgrre
interval ("TTI") interlace, and so on. an exa

pr edet er i néﬁlsﬁﬂ‘ﬁﬁ‘g\?ﬁd]ﬁe ‘t’%’f‘e@i B%%onzeecages therappesy pamf Hongnd @e ﬁ‘ﬁi‘/dalﬁbN

noni tored a ed f or ..downl

used for E‘? Bik ?F%%?ﬁtgréq as 4l c{lscussed Y.

[0078] In some cases the access point 104 may select the HARQ interlaces

ssion. A simlar schene may be

associated with the lowest interference. Here, the access point 104 may determine
which HARQ interlaces to use in a similar manner as discussed above. For example,
the access point 104 may receive information (e.g., measurement reports, CQl, DRC)
from the access terminal 110. In addition, the access point 104 may monitor an uplink
and/or a downlink to determine the interference on such a link. For example, when the
access pomt 104 is idle, it may monitor uplink interference (load) from out-of-cell. In
this way, the access point 104 may select the HARQ interlaces that provide minimal
out-of-cell interference.

[0079] In some cases, the access point 104 may cooperate with one or more other
access points to determine the HARQ interlaces it will use. For example, the access
pomnt 104 and the access point 106 may negotiate to use different (e.g., mutually

exclusive) HARQ interlaces.



14 [0062] Based on traffic and associated interference |evels on the
nonitored slots, and based on application of one or nore of the

schenes t in, uplink or downlink transm ssion be |limted
to a defi 3’@‘3%&@%& of slots N, where N =8, for exarrplpg,%%r%qwmf%an
the total nunber of slots M where M= 16, for exanple. In sone
aspects such a fractional reuse schene may utilize HARQ i nterl aces.
[0063] I n a conventional 1xEV-DO system each HARQ process may be

assigned, for exanple, every fourth subfranme, such that HARQ
retransm ssit®8] of AgricriescgicAdl blackrdPrithesicsessipaing it maygeterninegg éming

T R i b 5 B
Y 1Ll LA, AP0 TR AGLERE eT8, wr
signal may Bge ?l?’ﬁgin Rofle SRNRERBEMHdnYs MT ﬁe@sﬁfssﬁns. iﬁrihi's'Wan{)\ge b&e&%‘)im

case of a down RQ transm ssi on). data may then

retransmitt eod gy Hergmetdfelgarestidatef the figreslanMeminABQHeReRhbAGER nbd@Nthe
upon a successful transm ssion, an acknow edgenent ("ACK") signal is
recei ved (eagpess poir naay thgpl synéhroni&: the kisneslopéniat ind s uptink oo dowelifkao mhed
by ot her HARQ processes on the other ‘;jA}gR?g interlaces 2, 3, and 4.
[0064] | n sofffcadhirres2spests thigandydiganval ngEtekie- R perametes HARQ
interl aces nfi gure nei ghbori nodes (.e.g., access poi.nts. and/ or
access ter ni‘ﬁ@?ﬁ) 8'3Swea??é?ﬁg(ﬁ-gaéG@?%fﬂé?@éweo("etﬁ?ﬂéﬁ.syrrfgwné%?éw lyring (e,
first acces } : hansm i j |l aces 1 and 2 while
2 second acEaack FtaDLRIE diefite o HLERCHY @ AEEI Ao 2
resul t, int ﬁﬁ}sﬁ:ra?&ﬁﬁnélﬁaﬁ;ucH@&’ncﬁEdﬂ%%r?ﬁa)ﬁE@Whi&@&,‘@@xe&aﬁqbﬁ: ARARE B
be reduced. 100651As represented by bl ock 402 of FIG 4, the network
node 114 (eofiGPS admpiARflsd0edch atcesopiianening3dMaiig bdt@ednic&dsé PSR ¢Rhich
controller 320) determ nes how many HARQ interl aces may be used by
each accessnppbatelftevely. effectiveafosetigidloring stoessqroats, acc ogth tpwi aftns)ers FOr

exanpl e, a defined nunber "N' of HARQ interlaces | ower than the total
number "M 8RS $IRERS) Pt FeHthes teghnigéat ed for the set may be deter ni ned

R Lo TR R B

conj uncti Ono%&g%nﬁltg‘trai%)c: H-EFH;’ BiscHtinAEN% tlgt-hé/rﬁi@sion or reception (DTX or DRX)
may be employed whereby overhead is not transmitted during the DTX/DRX period. In
such cases, transmission for CCPCH and EHICH may be accounted for and access
terminals may be configured to account for the lower CPICH Ec¢/lo measurements they
may see from access points employing DTX/DRX.
[0083] As represented by block 412, the access point 104 may send a message to an
associated access terminal to inform the access terminal which HARQ interlaces are to
be used for the uplink or downlink. In some implementations, the access point 104 may
use E-AGCH (enhanced-absolute grant channel) or some other similar mechanism to
send the HARQ interlaces designations to its associated access terminals. For example,
the access point 104 may set Xags = 1 to specify which TTIs the access terminal is to
use. In addition, the access point 104 may send an indication of the timing offset (e.g.,

Tau-DPCH) determined at block 410 to the access terminal. In this way, the access



15 tinme, the nunber N of downlink (or uplink) HARQ interlaces out of
the total nunmber M of HARQ interlaces nmay be defined based on the

downl i nk | activity of nei ghboring nodes on ’
interlaceégéf@%%%?ﬁ?nay be a fixed val ue or dynanicall%%§g$$$%ﬁ%%qh a
case where M= 4, N may be dynami cally sgt between a m ni mum val ue
Nmi N greater than zero and a maxi num val ue NmAx | ower than 4. |In sone

cases the value N may be randomy determ ned. Typically, however, the
value N nmay be selected in an effort to nore effectively mtigate

i nt er f er enc goipempeeahedideldya fransihssiony Sundivk o fewrdmkpemiba &est GhHARQ he
ri Lert on mSRERALOL Be ot aE QL RE it oy Gadkdibyed T h ¢ he.system
boi i s wi e nifsdl MUBREAR) oRGRER BufBrRlsde g SSaHHTTS rstinp pUGE Flpces
points, and,gn lﬁrb)givéf’ﬁ{oﬁe) degcr;blai@ Fll?o\@rn’?alyaoela ¥119ﬁd Eg{/m%ﬁe Yor g:gagrgﬁe,ttﬁ@t

are close to oné another,” a smaller val'ue o e use t hat

nei ghbor i ngidfegesiomayschibed ®8%e My Bé YolleBtetl € a kdjRaEA BRITARD prahdiages.
Conversely, if there are a small nunber of nodes in the system a

| ar ger val uedjofted\ravanditpdy @ef.iwiddhyserisspndveslowfiitwrnng dtdeoredp enftios mapce

(e.g., throughput). [0068] Another criterion may relate to the traffic

(e.g., the Q%Bz)dmeqlmgq; fiag be flgrdoyed in a manner that accounts for current interference
conditions in the system.
[0085] In some implementations HARQ interlaces may be allocated in a
hierarchical manner. For example, if no restricted access points are deployed in a
coverage arca of a macro access point, a full set of HARQ interlaces (e.g., 8) may be
allocated for a macro access point. In the event restricted access points are deployed in
the coverage area of the macro access point, however, one portion of the HARQ
interlaces (e.g., 5) may be allocated for macro coverage and another portion of the
HARQ interlaces (e.g., 3) may be allocated for the restricted access points. The HARQ
interlaces allocated for the restricted access points may then be allocated among the
restricted access points (e.g., N = 1) as described above. The number of HARQ
interlaces allocated in this way may be defined (e.g., in a fixed manner or dynamically
adjusted) based on various criteria as discussed herein (e.g., restricted access point
deployment, traffic, interference, etc.). For example, as the number of restricted access
points in the system or the amount of traffic at the restricted access points increases the
number of HARQ interlaces allocated for these access points may be increased.
[0086] Referring now to FIGS. 5 and 6, operations relating to the use of a scheme
for varying transmit power (e.g., downlink transmit power) over time to mitigate
mnterference 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 vaiues that



types of traffic, the quality of service requirenents of the traffic)
handl ed by the access points. For exanple, sonme types of traffic may

be nore S%ﬁ%ﬁb)ﬁ?mﬁei nterference than ot her types Of'%"%@&{s.&@gﬁ%ﬁm

such a case, "a sha r value of N nay be used. In addi

types of traffic may have stricter throgghput requirenents (but |ess
sensitivity to interference) whereby a |arger value for N may be
used. [0069] I n sone cases the network node 114 may define the value N
based on received interference-related information (e.g., as

di scussed afiefiedhe ?ynsmdm@kﬁwlf&re&t ReinUREEE. & saeeases Ay ile snaydar d

e R R o (5% Py B e wieeagfaq;%“aﬁga o
reports re@&g&q L X OmotAGy gﬁg_rsgﬁaﬁmmme LI\HA%AS' m}@{arxﬁm S E&gmfan%

node 114 ma term ne whe ransm ssi on I'ven ce

by a restri @b@ﬁo@m%@meﬁhe@forg%m@@ associ at ed access term nal s)
may interfere wwth a neighboring cell and define N accordingly.

[ 0070] The n¢a08TT K nodensinivpoales profibeymaketd wred b dvasetrRBmitpoee @ rdemeent

i nformati on received fromone or nore access points (e.g., as

di scussed atvaf. Gor2xamporin exaspises the fransmtiepdver prodide akedds camteol hatgh, a
| oner value of N may be defined. In this way, the nunber of HA

interl aces H@Wlb@ﬂ%rgiwweaw@sen%Pm O‘I‘ﬁ‘ﬁvaﬁéh?@ﬁ’@&%ﬂ CRETbIpjc.) and

G IRG MR N e T

represent ed QYA Qfter Htile Iy FRABe SARES.hHG HESNY KafiRflqe b1 s &eH
and HS-PDSCH). In some implementations overhead channels may be scaled.
[0088] As described in more detail below, in some aspects transmit power-based
fractional reuse may be achieved through the use of a transmit power profile. For
example, neighboring access points may use the same profile (or a similar profile) but
do so based on different phases of the profile. For example, a first access point may
transmit according to the profile shown in FIG. 6 while a second access point transmits
using the same profile shifted by 180 degrees. Thus, when the first access point is
transmitting at maximum power the second access point may be transmitting at
minimum power.
[0089] As represented by block 502 of FIG. 5, the network node 114 (e.g., a profile
control component 342 of the interference controller 320) defines (e.g., specifies)
transmit power profile information to be used for wireless transmission (e.g., over a
downlink). This information may include, for example, parameters such as the transmit
power profile, initial minimum and maximum values, and an initial period value.
[0090] In some cases one or more of these parameters may be predefined or
randomly determined. Typically, however, these parameters are selected in an effort to
more effectively mitigate interference between nodes in the system. The determination
of this information may be based on various criteria such as, for example, one or more

measurement reports from one or more access terminals, one or more reports from one



specify specific HARQ interlaces to be used by specific access
poi nts. For exanple, the network node 114 may determ ne the anmount of
interfere py be seen on each of the M HARQ in a
gi ven accgggz%%@%?ggnd assign HARQ i nterl aces havi ng I%&éb%%ﬁ§m¥%h4
interference to that access point. As a2zgpecific exanple, the network
node 114 may determ ne that downlink transm ssion by the access point
106 on the two HARQ interlaces (e.qg., interlaces 3 and 4) that it is
using may interfere with reception at the access term nals associ ated
with the acfeB8reF6ress PO regprding thay Y acnpsied brrppeer meigresseriaieglaeseshased
on the downlink hn@grfe&en e-related in mation that the network

a

fo
node nay ac&ﬁ?WE drae. égnﬁngﬁﬁﬁn?Wé&n T Rersadows . 1t flen
desi gnat e Héﬁ@ahéﬁggggggiﬁ%%%ﬁggglfor use by the access point 104.

[ 0072] As nenti on fmnation of interference on each
HARQ i nter | pr@1may Aa Pasad i, dalcsinfiBh 8F ¥ Gt 1%&%5 HOEdaRde
114. For exanple, the likelihood of interference between nodes nay be
determ ned bagédbardon®oeractiRs poifils atliepITRed inftBPSitet (G ehooa! hiarsrone
or nore access termnals as discussed herein. In addition, for the
downl i nk, aewesspoinds, thandensityi of actrss pyists enthimay gigensratie chimploxigugl dft y
indication ("CQ") or data rate control ("DRC') information for each
HARQ i nt er | Hectess pointsssgd saguh Here, if thersapiy laggeumbengingdesthat are close to

information to tﬁf et wor k. _node o.for .the .down]in acc?ss

14.. Al k,
Lor il | magheistortes PR AR TR TR R dofires o prie SN ars Bieh et b fest BT
i nf ti = i J Ao o | -\ :
ol aely O iRl s BRI bB! &l AR et fd:ns ASkad Il P By polr profie

and provide niaFl e kiPEL B thth 31 RH abREOF IRk AN P EmA ap&welaﬁﬁ_&%iﬁﬂﬁégfok@@ e
(e.g., per-TTl) basis. In sonme cases (e.g., DRC feedback in 3GPP2),

t he feedbackrfarreimiatly siociggsiod of tifhaaln thimywagphe pramsviithe wae braffRQuy provide
interlace resolution. In such a case, ACK/ NACK feedback or sone other
type of feeédrgoie mglatibe waiaph byeohundber ofpiasd yalees dogi fdecses, G0 deld,
interl aces. anot her exanple, .downlink data rate may be adjusted on
a gi ven HAREC RTHHSFHBY VAU BPLss i 1 SYSHn HafoRIuaetiqhy il the franset peyeer
term nal ca O%%gq?ssful ecode the. dat

nccur acy) - BirlG CRTEREb LRSS o PG EhBr T s i o B Fgperrs
interlace, an,asauiRliohn B %M&ﬁaﬁ R&@ormhg%gﬁ@ﬁ%&atﬁgl aggnwi !l

provi de the bést perform a gl veh acces rnatively,

a central i ZethnthR@d tRineinltP6ReSRLERIN B HeSEARABL TNt QMH%E foihEm8y -
where the network node designates the HA interlaggé for neﬁ%hbo%fng

nodes as di sewssed ohesaeimakinjd 08¢ for sonecraspetsdSimé. he desi gnati on of
specific HARO inter|l aces by the network node 114 may be dependent on
whet her t hel®§2} esptifiererideny ofrisolaion betkreen Arighrosing aecepspaintn thg.omliped.
Such synchroni zat i on .na g; chieved, faor ex | e, .using an .
2] st ront | &8 ey LS TeliE epBr s diAedh DPerR AR G TiSEIB AN Edrisym
physi cal ch of, ggﬁ i f.abl e synchr.oni zati gn.schene.
[0074] I n so aé%gbﬁgf éﬂ%gﬁ%%ﬁﬁhﬁﬁgngfﬁmﬁﬁ§esé%?@ﬁ@%%“ﬁ%ﬁ?@%ﬁ?ﬁse
HARQ of having longer periods of time where an access terminal is transmitting at a lower
power level.
[0093] A transmit power profile parameter may be defined based on the traffic (e.g.,
the traffic load, the types of traffic, the quality of service requirements of the traffic)
handled by the access points. For example, some types of traffic may be more sensitive
to interference than other types of traffic. In such a case, a parameter (e.g., the transmit

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

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



interlaces for a given access points. In this way, in the event the
uplink or dowmlink traffic of different nodes is not synchronized, at

| east a p%éizﬁb'am?j'&sézt Qﬁ desi gnated HARQ i nterl aces my r}%tm}ggm%gjrl]@gt

to interference. exanple, if HARQ interlaces 1-4 are assi

to a first access point and HARQ interl ages 5 - 8 are assigned to a
second access point, these access points will not be subjected to
interference fromthe other access point on at |east three of HARQ

interlaces even if the timng of the access points is not
synchr oni ze&ut [5HFIPIRKILY i picEiRienesd YEyreBY 8 ERIATEPOWH @ that Ulomsaora 14

h d he HARO i nt.erl i def i d
o R L B85 PP WS w1 150 BB ™
node- speci f@@gﬁﬁs' 9Ras 9&3&&19%1&@0@%3%?;Jgg{ayheme thd GRS pfa%ge

114 may sen common desighation to he access points in

set of accepgrapeientised H0E6diAS inRFEREQNEREIINfORhATI (488 feciRRk FCHEST
point 104 (e.g., a HARQ control conponent 340 of the Interference

control | er 32@predetss ppingsantdbeaddddR@rntinady ihalkessichn asididcudss@aliorr ipl i nk
or downlink conmunication. Here, the access point 104 will have

recei ved t heonjamratien Nifdth Dhdonetammlk theguenbed af acpess poiatsédgend by tgfuen

net wor k node 114 designated the HARQ.interl aces to be used by the
access poi ntaccfﬁ)sﬂfe’f“ﬁ@algﬁggéesr CIBBYSRIOAIULY P JreicrRsh Poinsdo fh?é“%"eesi-éﬁf@nal

e e L S e

network nodey;d14y Qfie 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 power profile parameters accordingly. The network node 114 also may
define the parameters based on interference information received from one or more
access points (e.g., as discussed at FIG. 2).
[0095] In some implementations the period parameter may be defined based on a
tradeoff between any delay sensitivity of application data (e.g., VoIP) and CQI/DRC
filtering/delay (e.g., the delay from the time SINR is measured to the time it is effective
at a traffic scheduler for the access point). For example, if cells are carrying a large
amount of VolP traffic, the period may be set to correspond to the periodicity of VolIP
packets. In some cases, a period in the range of 50 - 100 ms may be appropriate. In
some implementations the period parameter may be defined based on the number of
access terminals being serviced.
[0096] As represented by block 504, in some cases the network node 114 may
specify specific phase offset values to be used by specific access points. For example,
the network node 114 may determine the amount of interference that may be seen by a
given access point when it uses different values of the phase offset (e.g., based on CQI
reports received for each TTI). The phase offset associated with the lowest interference

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



sel ected randonmly, the access point 104 may determ ne which N HARQ
interlaces to use based on appropriate criteria. Initially, this

determ na%(?%hobfﬁs&&“ based on (e.g., constrained by) %E%Ug%%@gg&é l)ﬂ

sonme cases e access point 104 may define or adapt N (e.g.,
criteria as discussed above). [0078]In 2bnme cases the access point
104 may select the HARQ interl aces associated with the | owest
interference. Here, the access point 104 may determ ne whi ch HARQ

cronm o onlhatEe e B et heis Se Tt iy o

measur enent _r.eports DRC) from.the access term nal, 11Q. |

a1 on. "t REERREbE rodsThe agte i) e SO Sur e R e, b o
downl i nk  t ogdefRrain e,atggnét%ﬁ{dfogeqpfﬁlggeeéﬁﬁhe fhal ddWsiin %ns%gsgﬁeyr@nce

when the access poin IS 1 y nonitor uplink inte

(1 oad) fromheubcedd psifd 106 rhay ihidifSreWelth retdpEoRECRASScRPlefthindDdsdtRiedSRItIECt
the HARQ interl aces that provide mnimal out-of-cell interference.

[ 0079] | n sotle acasepqint I9d. dbsessy paiertmibdd, fimagraoptpbasat en viictdowahgk or
nore other access points to determne the HARQ interlaces it wll

use. For exavgfeacncerlatad méamapon et the actanek 1dde 134 swy scpiriens dBoGsetay
negotiate tp use different .g., mutually excl usive) HA

nter | aces. ﬁefi{@- [Tgéé?f]” : ?@%ﬁégmé@ﬂtﬁﬁ 536%‘9&%1&%@*, 3%31&8955%’5%* Poeht
104 may det gﬁa@e)“lﬁa?e éﬁs@?{‘aﬁ’ue%fﬁﬁé actcgssi%lentsf s a‘ﬁghbé‘.k or downl i nk
communi cat 1 6n. or exanpl e, t he acces POl nt may cont i nuousl Yy

moni tor a | jggegpVernsdehtlehRd b9bidck @gattﬁe A6 HoBE 1| APREDIENHBME rlqbfw&h en

a nei ghboring node conmences and ends its transmssions. In this way,
the access pmifild infRdhatiryit defint 10 SR dréndde acceStpod. ellertNBe Adtweik matle 114

timng of the neighboring node. The access point may then synchronize
the timesl omay seridrgnode-specsfiaguisignitionrto daohracsask poiot drhilat narwors notle 1 slomey
aspects thi genrcri%ycogler}nc:nnd\égilgx\{egiog% :ﬂm)fn the gcc-gg;uﬁoell?gjl a?qaeif gfrgecf:eig iaoints.
[0099] As represented by blocks 508 and 510, the access point 104 (e.g., a profile
control component 344 of the interference controller 322) determines the transmit power
profile parameters it will use for downlink communication. In the event the network
node 114 designated all of the transmit power profile parameters to be used by the
access point 104, the access point 104 may simply use these parameters. In some cases,
the access point 104 may randomly select a parameter (e.g., the phase offset).
[00100] If all of the parameters were not designated by the network node 114 or
selected randomly, the access point 104 may determine which parameters to use based
on appropriate criteria. In a typical case, the access point may implement a tracking
algorithm to dynamically determine a phase offset value to use in conjunction with the
transmit power profile, minimum, maximum, and period parameters the access point
104 received from the network node 114.
[00101] 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,



[0081] I n sone cases (e.g., 3GPP), access points nmay synchronize their
timng (e.g., HS-PDSCH timng) by tine aligning their P-CCPCHs

(primary-gp, 05A% rol physical channel). Such synchrgg&&g&hg&ngﬁ

Y
be achi eved, tor ‘exanple, through the use of GPS conponents I n each
access point, timng signaling between ascess points (which may be
relatively effective for neighboring access points, e.g., with tens
of nmeters of one another), or sone other technique. [0082]In sone

cases (e.g., in HSDPA), overhead may be rel atively high and not )
ort hogonal & IP%E? frem t%%%?ssa@rgwﬁi%m the 3REPIS} g% By mapiEseilioh
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the access point 104 may send a nessage to an associ ated access

term nal toprovides mitiel aceéssl] ingarferenat avtiodk51BARQ | nt erl aces are to
be used for the uplink or downlink. In sone inplenentations, the
access poi n{00182] ndy sesecaesnbec¢ashpeinckdd-ragyseobparete gritrone ohaareedtheror
sone other simlar nec aniggkéo send_the HARQ i nterl aces designations

to its assolfHERPHECAETIECI RIS offsst valutartpr exartie thcess PR 44 104
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I n addition, € acCess pol

timng of fseghLe.19 smchTaatiélglégﬁg'%eﬁﬁBﬂ JAUGH 58k nﬁ&%ﬁ#%eé%ﬁﬁoigﬂ%f. he access

terminal. In this way, access 20 point may sc _ at a
transm ssi ongE108p! i BkeMescaQ Wbl ibiek 509, thdgecbe PoinhrkiiR@sion ey dodGEskK Out

of the available M HARQ interlaces (block 414).
based on the current transmit power profile. Thus, the transmit power may vary over
time in a manner that may mitigate interference with neighboring nodes.
[00104] The transmit power profile parameters (e.g., maximum, minimum, 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
repeated basis and the parameters adjusted accordingly (e.g., with hysteresis and/or slow
filtering if desired). In this way, transmit power of the access terminals in the system
may be controlled in a manner that accounts for current interference conditions in the
system. For example, if interference increases at a given node (e.g., as determined by
CQI reports), the maximum power parameter may be reduced. In a simplified case,
maximum_i is set equal to minimum_i for each access point_i. The network node 114
may then attempt to set these values to provide the same (or substantially the same)
average CQI in each cell which may be achieved using the E¢_i,j/lo measurement of
each access terminal_j from each access point_i.
[00105] Referring now to FIGS. 7 and 8, operations relating to the use of a scheme
for varying receive attenuation (e.g., uplink attenuation) over time to mitigate
interference will be described in more detail. In some aspects this scheme involves

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



[ 0084] 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 he information descri bed above may 2d
on a repegfgg&%ggygiand t he paraneters adjusted accordﬁggﬁga%gﬁgﬁ@
with hysteresis and/or slow filtering itédesired). In this way, the
HARQ i nterl aces may be deployed in a manner that accounts for current
interference conditions in the system [0085]1n sone inplenentations

HARQ i nterl gces be all ocated in a hierarchical manner. For
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will be described in nore detail. In sone aspects this schene
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waveform. |In sonme aspects a profile may be periodic.
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may be defined for the profile.
information to be used for wireless reception (e.g., over an uplink). This information
may include, for example, parameters such as the receive attenuation profile, initial
minimum and maximum values, and an initial period value.
[00108] Insome cases one or more of these parameters may be predefined or
randomly determined. Typically, however, these parameters are selected in an effort to
more effectively mitigate interference between nodes in the system. The determination
of this information may be based on various criteria such as, for example, one or more
measurement reports from one or more access terminals, one or more reports from one
or more access points regarding the CQI reported by one or more associated access

terminals, the number of active access terminals, and the average uplink traffic at each

access point (e.g., in each cell).



[0087] A transmt power profile nmay be used to control transmt power
in different ways. For exanple, in sonme cases the transmt power

profile isyyseEesfsFontrol total transmt power. In sofe., )
i npl enent ati ons, overhead channels (e.g., CPICH, etc_)$§h§53@ Pg%'%d

channel s may operate at a constant power7 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 ch s may be scal ed. [0088] As described in nore detail
bel ow, in si‘?@%éls et &SPEF ﬁgmmplﬁmge?ﬁa@é@?ﬁF%@W@H@}U&F@u@eﬁmy be
achi eved through the use of a.transmit .power of i | For exampl e,
nei ghbor | ng PAAREES MR PR Basci 8§ hok Aot PR E Bl ndhs aler (i g ot
profile) bul,H@e.S#Paseshify, Hl agngﬁf@ac%lgﬁgﬁtsq{rit i€ oREQheh Bhe f ?iv
exanple, a first access point may transmt accor mé to the pro ife

shown in Fl Grox@mithbf @ic dcce@Cinels, A6E &S6n)P Pler, ifithad & of [Brob SliMBerldffoSANE
profile shitted by 180 degrees. Thus, when the first access point is

transm t t i nghahtrermiost hummepawiber thi earsmendnadeakan@bsothatmaighbeing nodes
transmtting at mni num power. [0089] As represented by bl ock 502 of
FIG 5, theM&tbadesk likgéo meave e aghigh afteprasionlleveteibe wmedompokreamt 342
of the interference controller. 320). defines (e.qg., specifies) i

transnit pofd® mﬁ? e YeBoIV P UAHRHOR RO 1S 138 O Searcd Siohyi ajisg access point

transm ssi o ; ver ownl i Thi s i nfor.mation, may ,i | ud .
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some cases oné or nore of these paraneters may be predefined of
randon y dehamberd@@hastypivesiel gy, 60NRBRYEN20 HALES, AQY ATRERNIS AFBus nodes in
selected in an effort to nore effectively mtigate interference

bet ween nod#s: systethie conjsitatinn withehadetevaitizatdtion poffile. hCenvientlyr ifdteroare a
may be based on various criteria such as, for exanple, one or nore
neasur ement SMahgumBerfof §edes i thesysen dheaweareters meyba gefined gnenmevenor e

reports fromone . . . .
P communication performance (e.g., throughput). As an example, the receive attenuation

profile may be shaped such that a given access point may receive at or near a maximum
attenuation level for a longer period of time.

[00110] Different levels of isolation between neighboring access points (e.g., cells)
also may be achieved by adjusting the magnitudes of the minimum and maximum
parameters. For example, a larger max/min ratio provides better isolation at the expense
of having longer periods of time where an access terminal is receiving at a lower
attenuation level.

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

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



22 or nore access points regarding the CQ reported by one or nore
associ ated access termnals, the nunber of active access term nals,
and the a i nk trafflc at each access point ch
cell). [Oég? As §Q§ge0|flc exanpl e, the definition of g%gggﬁ?%?”%ﬁ
power profile paraneter may be based on2Bow access points are
deployed in the system(e.g., the total nunber of access points, the
density of access points within a given area, the relative proximty
of the acceiﬁigrlnts and so.on if there are a rge nunber

of nodes th 5%?%?@“?%mﬁﬁﬁméﬁ@%ﬁﬁ@hﬁﬁﬁnﬁ%kéﬂ%F@V§e (& 8ef i ned

so that nei des may be less likely to transmt at a high
power at tth§§£&ﬂgm%§ As an exanple, the transmt power profile may

be shaped sygf1jhatn §od YBE BEREFSHPRILY | MRYy Péﬁ’rﬁ%ﬂé fecé“ze ﬁfenﬂe?t%

naxi mum power for a relatively short period © I's way, the
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nunber of phase values (e.g., 60 degrees, 120 degrees, etc. ) are used

by vari ous frotesieion ntokmafsy&stpemts adooagaesscttingnalnint the $ysent asalismsed ploawer
profile. Conversely, if there are a small nunber of nodes in the
system t he PayCRHELCEEW %ﬁl%@)dgﬂ*ﬁ Pragpicothp nbmbv@f eenepLtiiahsaphby given
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| evel s of ati o ween nei ghboring poi n
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maxi mum par amet ers. For exanple, d larger max/mn ratio provid

better isol &.¢ psadatédeitieX paaieedoiccdiayoing rﬂagrigelrfereemhcadﬁnghfaoﬁﬁgr@u and
where an access termnal is transmtting at a | ower power |evel.

[ 0093] A t r andinsttthqusisevation pfdflleppamatastaesordingly b @helaftivadahddad étlalemmihe
traffic (e. the traffic | oad, the types of traffic, the quality of
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For exanple, sone.t s of,.traf be nore sensitive to
interferenc%uFﬁﬁwnggﬁﬁ?EF?H@%%gimﬁ?gq%r In such a case, a paraneter

s L

types of tr ahddo€r yEBYechaue dsihy sbki@bity B HYAEHRBL dE@ s ! BB LS downlink
control channel (e.g., CQI/DRC, ACK channel, etc.) filtering/delay as discussed above.
[00114]  Asrepresented by block 704, in some cases the network node 114 may
specify specific phase offset values and/or other parameters discussed above to be used
by specific access points. For example, the network node 114 may determine the
amount of interference that may be seen by a given access point when it uses different
values of the phase offset. The phase offset associated with the lowest interference at
that access point may then be assigned to that access point,
[00115]  The network node 114 also may designate phase offset values for
neighboring nodes in a manner that mitigates interference between the nodes. As a
specific example, the network node 114 may determine that uplink transmission by the
access terminal 112 may interfere with reception at the access point 104. This may be
determined, for example, based on the uplink interference-related information that the

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



23 (but less sensitivity to interference) whereby a transmt power
profile that allows nore transm ssions at higher power |evels may be

used (e.g. %@hﬁﬁ&kssed above). [0094]In sone cases thgcgﬁgmgl&.,mde
e on

114 may define t transmt power profile paranmeters base

received interference-related informati 8% (e.g., feedback from one or
nore access points and/or access termnals in the system as di scussed
above in conjunction with FIG 2). For exanple, the nunber of access
poi nts heard b i ¥ven acces rm nal ﬁge rel t| ve Xi,m t

the access 88?‘%’? e‘?‘ﬁéeﬁci&g ﬁr"eeﬁt‘?jr‘h%q’?‘ phase g eé?’i’ﬁl%etp rfige Sson
measur enment I ived fromthe access termnal. In this way,

t he netmrkpgﬁgqo%%ﬁ&?n%é; determ ne whet her transm ssions at a given
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the period paraneter nmay be defined based on a tradeoff between any
del ay sensi fipeFkynage 1 pray send atprueeradesigngion Wl pf thy geceaqrolmsR 2 st of
fllterlng/del agéﬁ g the delay fromthe time SINRis neasured to
the time it ¥ESH¥UStive at a traffic scheduler for the access
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be appropriate. In sonme inplenentations the period paraneter

defi ned basetbfidnpdrirecton nbeitl uet for apkESCHn@hri¢idbs. bﬁhﬂgve!ﬁﬁhwn@%rk node

[ 0096] As represented by bl ock 504, in sone cases the network node 114
may speci fy lépaesignaicd p% abthepfdebstattomiatiensprofleparapseas toybegpetby the access
access points, For exanple, the network node 114 nay determ ne the
amount of i R} gﬁéé"@@ﬁé?mtrﬂé&?%’%r@%lﬁ %@*hég@am?ted&c@s?mﬁ&ﬁﬁﬁ» thhen
it uses different.v $e of f set d.on
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access poin
selected randomly, the access point 104 may determine which parameters to use based

on appropriate criteria. In a typical case, the access point may implement a tracking
algorithm to dynamically determine a phase offset value to use in conjunction with the
receive attenuation profile, minimum, maximum, and period parameters the access point
104 received from the network node 114,

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

minimal out-of-cell interference at block 710.



24 [0097] The network node 114 al so nmay desi gnate phase of fset val ues
for neighboring nodes in a manner that mtigates interference between
t he nodes cific exanple, the network node 114 ].ne
t hat downWﬁﬁ%wgygﬁgnission by the access point 106 naypgﬁ¥%$$%¢éﬂ%ﬁth
reception at an access term nal associ agged wth the access point 104.
This may be determ ned, for exanple, based on the downlink
interference-related information that the network node 114 may
acquire as discussed herein. The network node 114 may then designate
di fferent (EB0§20] 18psamsgieessstheaeccstpqitdEd mayicaarerae Fab ong el Mess ofigr

t he access points. 104 and 106. [ 009 epresent e bl ock 50 t he
ot wor k- modBCEHEiTR SRS His B R 18T FHB e BH PoleRHned
to one or [ : o]
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114 may sengigesC MIERA ad8fd GRJDE@RodsdrBldck 968 ﬁﬁﬁn@ﬂﬁ%ﬁfoﬂﬂédﬂt sina
set of access points. [00@9]As represented by blocks 508 and 510, the
access poi nj0019Y ( Asgepresantad o bloek ¢ N tiicddccerd ppRNLoEivadh thd upling based
interference controller 322) determ nes the transmt power profile
par anet er s pn thgichireniseceiverticiomandn priefitedmgu by epitliion thelatemhgor petide tohe
networ k node 114 designated all of the transmt power profile

par anet er s Te6Cied Higwdp) py sy the seces StpBiaHen Mey Vary |QucTHEpeis PYInaE thatpg
may sinply use Lpe§e.pa{aneterﬁ..l sone _cases, the access point 104
may randond 24818 N HSFAREYE n?gaﬁngpﬂ‘mphase of fset). [00100] If
all of the t . ‘ﬁkﬁﬂ ¢ . 14 .or
selected ra é%ﬁe,qpﬁg%gggggg&50| ;Qﬁ%&ﬁ%g%%ﬁggg%ﬁﬁﬁﬁﬁﬁ f@%ﬂﬁu&héﬁd
paramet ers b&@iddSRrAas@sddmhed PP HRHchdIR n6dd 1185 Uescribdd Dol RhEBd af@i&L

t he access point may inplenent a tracking algorithmto dynamcally
det er m ne aophaise. ¢bf samplkgkheanfoematim depcriboth phove mtagrbewblidvtddne a
transmt power profile, mninmm maxi rum and period paraneters the
access poi ntepsdad bastseind & raraomnterh adindedwserrdimgbic(e B1.4vit oSG apdosdee
cases the agcess point 104 nmay sel ect the phase offset valye that is
associ at ed ﬁﬁ?ﬁﬂ&lﬂgesrfs%g% iV Fesei elenuaponof tbwca%é@ggﬂ%‘bmﬁ@e 104
may deter m “este‘ﬁ@haggbé’&?n%%u d fnsaer%xar\én]%‘%) i %gtg.llillt%sﬁfglr Surfbnt infrfeRin é‘ﬁ‘@ﬁﬁ{%lgs

di scussed a§6ve._ r-eéxanple, a ccess p
receive i nfor|Ekis@m (Bor@xampEaATHERIBMon"(EBO tafimum attenuation) may be

increased as the received signal power level at one or more access points increases, In a

simplified case, maximum i is set equal to minimum_i for each access point_i and
controlled in a similar manner as discussed above.

[00123] Referring now to FIGS. 9 and 10, operations relating to the use of a
fractional reuse scheme employing selective transmission (e.g., puncturing) on an uplink
or a downlink will be described in more detail. As mentioned above, a system may
transmit during one or more defined timeslots which, in various implementations, may
relate to or be referred to as a frame, a subframe, a slot, a transmission time interval
(“TTI”), an HARQ interlace, and so on.

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

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



25 CQ, DRC) fromthe access term nal 110 and/or the access point 104
may nonitor a link to determne the interference on the link. As an
exanpl e of t.er case, when the access point 104 i.s.] .t may
noni t or iﬁ¥%?@%@%ﬁ%§ (load) fromout-of-cell on the dokEFFﬁ%nghhphis
way, the access point 104 nmay sel ect thelphase offset val ue that
provides m nimal out-of-cell interference at block 510. [00102] In
sone cases, the access point 104 may cooperate with one or nore other

access points to determne the phase offset value, For exanple, the
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nei ghbori ng nodes. [00104] The transmt power profile paraneters

(e.g., maxi mammittingidoting a given petiood pdnesi@inerydneddd dusamining ey nathwor k
node 114) described above n%%ﬁbe adj usted over tinme. For exanple, the
i nf or mat | oninder&ueich édpratsoian ¢Egrepiepotivims ef thedimpalos Fapazmple wde svasnd
the paraneters.adjusted accordjngly (e.g,, wth hysteresis and/or
slow filter g &f&é@ﬁ%&)ﬁg onrihesh PRrHiRas Of 4 finah sl hatgeaROGAted WEh Aghes s
termnal s iﬂn&?e system may be controlled in a manner that accounts

cre L. . !
for current "IAterierence conditions in the system For exanple, if

interfer encguh@@]r e3ReSriA indill e 0dg gmted A tH@getQMrlﬁqigFlFed

reports), the maxi mum power paraneter may be reduced. In a sinp

case, maxi NUM (e.d.Se BRésl@Gbidtol tOMPINRLMHE of Y inRAERNACEHAES! R orjsomd he
network node 114 may then attenpt to set these values to provide the
sane (or subskaniiblk leptity mayskpehinahewagive@@ransmit §aekiotwlal setdfitahsminy
be achi eved using the Ec_i,j/1o nmeasurenment of each access termnal j
from each ad@esiatspuirato pe diyged o) paReensrspiting diftsvert sodes @By sflegdivglygefrain
operations relating.to the use of a schene fqr varying receive
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profile 802,ghemdrtithelibGorBodsh@E siz€Bf each timeslot portion, and the location of each
timeslot portion. Here, it should be appreciated that a given timeslot portion may be
defined to include subportions that are not contiguous in time or may be defined as a
single contiguous period of time. In some cases, these timeslot parameters may be
predefined for a system.
[00127] Insome aspects the parameters of the timeslot portions are defined to
mitigate interference in a system. To this end, the timeslot portions may be defined
based on how nodes are deployed in the system (e.g., the total number of access points,
the density of access points within a given area, the relative proximity of the access
points, and so on). Here, if there are a large number of nodes deployed in a given area,
more timeslot portions (e.g., and possibly smaller portions) may be defined and/or more
separation may be provided between the timeslot portions. In this way, neighboring

nodes may be less likely to use the same timeslot portion (or interference with a

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



defines different attenuation |evels over tinme. Such a profile may
take various fornms and be defined in various ways. For exanple, in
some casesyd.hRbfbdb£ My conprise a set of val ues that P%‘ffds%s%%?m
receive attenuatlon for different points in tine. some case
profile may be defined by an equation (82g., a si nusm dal wavef orrr).
As shown in FIG 8, a maximumvalue (MAX), a m ninmumvalue (MN) and
a period 804 may be defined for the profile. [00106] As described in
nore detail %lﬁj in sone aspects_ receive attenuation-based
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reception ( 'ljﬁ a%?ﬁSSLPBP}tSnl@OI e’T“rﬁl@ealsﬁ’F‘SWP&f P%W%?‘&VHEWH%SGWBYC
rofile,..initi

exanpl e, pagagplers s Ht(r’]ugﬁgr tlgﬁe%; orf?raFf' o G & syeh g encgi?t I{T%?e IH%S!Ot[pﬁalfaﬁjnaYﬁ

m ni rum and naxi fum-va It

sone cases r, fo r
random y det9 gﬁnﬁtgﬁggygf&t’?% sg%ﬂ?t?/o?l ]ﬁ%r&ﬁgﬁa&heseeéag?é;{ﬁ@%g? Bﬁfé)ng’ In

sel ect ed i nagditi&f, kot types sRFLHEhbLEdvea]cyer mﬂrbtg@hﬁemﬂie@tett@r(em&s

bet ween nodes in the system The determination of this information
may be baseesemsitivitata ntesfermie)evhicaebs larperasneslooporésmnpdyehe defieedr nor e
nmeasur enent orts fromone or nore access term nals, one or nore
reports fro[ﬁ(’dg%] orThﬁrﬁﬂ@glabﬁ%’%@“ﬁé‘iomi@ beéigﬁmﬁ aged dreintecierenegiortheed by
one or nore a soc ated acc erm n Qe nupber of active access
terminals, OTRFUPRGe H‘;S?" ROCE ¥ P?S.aee éh@ﬁ%%%ggorsamt oe. g.
in each cel t. ti.on f a
receive att Br’lrtﬁig?slz%r} Qg&gﬁdpﬁ%@a@&% g‘!fpf ah%f?ﬁg% ro Kﬁ% b%ovse%chget'mes
points are depbeyed in the system (e.g., the tot aI nunber of access
points, the density of access points within a given area, the
relative pr(di8d]ty Tok opfrati@c o€ bBcpodNinsy thardors Be Biked oméft@ferérce rdlgte@
are a |large nunber of nodes that are close to one another the

paranet ers frgbisk fdef oreent nzoe advass positghidarriangshioteisalmaythbeystes 6.¢. as
likely to receive at a high attenuation |level at the sanme tine. As an
exanpl e, t heisFussed apavel FehereIPén a?fﬁ%ﬁft?%nwa%e%ﬁﬁﬁwﬁg aRdfor BRArtsa

gi ven acces oint may rec t near, maxi mum attenuation for a
Tel ati vol v ERBACEiss Pdss i gl (RrRRE by el RV et B Deea it R Qi o
profile mynﬁﬁz%&rg@r %ﬁ%ﬂ@%@o&he@m ation when a | arge nunber of phase

val ues (e.g egrees égrees etc.) are used by various
nodes in thep@Eyst eMsirBpreRAicH MG bR 904 ttﬁsérH@cafs%Gtﬁé H&w@%ﬁnﬁﬂh‘@ﬁf# Qﬂay
profile. Conversely, if there are a smal | nunber of nodes in th
system t he pacHpsfceil’ timoslodeotiehs ted ubal ynspecfiencdesnliboaica 8 the
performance (e.g., throughput). As an exanple, the receive

at t enuat i ontipege| noeétlmynab@egmd lrsmmd@m@tanaerg|T\zfema&‘célewquwhm may
receive at ar r’lear a maxi num attgnuatl on |level for | onger period of

time. [0011B1EF Ptrétﬁé?ﬁ“ P3N\ PEISElCEf %|e§t°ﬁdﬁ%%&at€e1@t?f%@flw%w%@0§%§ss

t | h d th des
SRR T R T R e SR L E Y
ratio provi gﬁﬁll@lﬁ%% b'e%ﬂtn%ltcpﬁlte er5%5%¥9591§ 90?&68%@(1%90\!’60 Ii:g?(l;,xample

o
periods of tine wheré an access termnal 1s recelving
the network node 114 may determine the amount of interference that is assomated with

the timeslot portions.



[00111] A receive attenuation profile paraneter may be defined based
on the traffic (e.g., the traffic load, the types of traffic, the
qual ity ofyw§ekjosgsy equi rements of the traffic) handl egopysbhigRemeESS
poi nts. For exanple, sone types of traffic may be nore sensitive to
interference than other types of traffid3 In such a case, a paraneter
(e.g., the receive attenuation profile or max/ mn) that provides

hi gher i1solation may be used (e.g., a discussed above). In addition,

sone types affjc have stricter throughput. requirenents, (but
oos suner t FER™ Sof nlatrie S nRame By 7Y e Bri SR e iR Ronhelot
profile 28 \ . 1SSl . hi r t 0N

| evel s may Bégﬁé'eﬁt%%%cggéggéﬂé@%@é% %sgg\%h)% tll{]%%&}%ﬁr%&]l ngan lrigénc%es es
the networ k 48@68ndd@ oT8Ys A&l (81 PGt BRI RE § BANALIrAPhep! Pid dcBess
paraneters based on received interference-related information (e.g.,
f eedback fr gsinomey then b® tenfRAAASS u ol Rbendaiads®t padie S mtdreidfich adsBeihtd
the system as di scussed above in conjunction wwth FIG 2). For

exanpl e, t hevithuldese obfhecacoad simpsionpatitremnyl thoy bgilstemiagbless bbedminQ1
and the relative proximty of the access points to the access

term nal neyEPREs gdicsedPreEd nsaedal breheds neepsntontieferpayy theessigadhd r om
t he access t.erniigal . In this V\B]KI t he ngftwork nlgede 114 nmpy determ ne
whet her t r afEIFPEETOBHQ appociated With lowesyinfedegnee I e eret @A i th a

restricted Z@ﬂ{lgﬁs FF?)* Qr]i %ﬁ;lo@%’?ﬂe&%ggsft%?na%tagb@c&g'lg%g:{agé 511'1}%&!]97?}3% e\gﬁg

adj ust the nuati on araneters accordi e’ne

node 114 al sighelBYpdadi. NBtetBRNEALBIRIET ®itlP a2 /% MhatMnekbep&A6Lemay, for
information received fromone or nore access points (e.g., as

di scussed atxdmhl, b2 Xetefriindd Bidirtalydase dod easniitgiomensaltididc. pens od
paranmeter may be defined based on a tradeoff between any del ay

sensi ti vi t yaebmapgsilly settbymewdaeentipbeammangs fiein anrrdsagintadl dcpdss point) uetd
channel (e.g., CQ/DRC, ACK channel, etc.) filtering/delay as

di scussed aBd§® ranspnting on fie yiipk g ssHobl thng ckheagacss faminghmay tep be

ot ner - par andt I8 G HRoteat Ay 85T, Tl e s Fied W dERW RO
points. For s&%ﬁ&*ﬂh@siott ‘?tiéh%?é‘f%gn B@@&erﬁ&nﬂed@éé g@%@&dﬁi&&%&&% gppunt  of

interference that nay be seerm by a given acc ol nt en’it uses

di fferent vatwesk fideting nphase R{iksek imthet phaseaseddiasd was sResat ed
with the |owest interference at that access point may then be

assi gned t oith&trerae ¢eg.sagpodingted pPOE 1b}esTindinketanonik povoetptolihd aateso nay
desi gnat e phase offset values for neighboring nodes in a manner that
m tigates i MreifbiuhbasHstagdasceshpoinbdes. As a specific exanple, the

net wor k nod determ ne that uplink transm ssion by the access
ter mi nal 1130‘%'331 | e ek gpded 1 8Py S gRatE B@e%@@g@nﬁérﬁflgh ing

This may be term [ .6 l.e.. based on the | i pk :

It or  of enc o vrad Bt R B AR frp IR LRl M perigy examole

acquire as eSEUSHRAMNE @ Hay JREMMRIUNASwABHE b hisIRY bl M hccess point

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

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

access points. Such synchronization may be achieved, for example, using an adjustment



29 designate different (e.g., 180 degrees out of phase) phase offset
val ues for the access points 104 and 106. [00116] As represented by
bl ock 706.yd hgepstywor k node 114 then sends the attenuagbg%sﬂhgghhﬁ
|nfornat|on It defined to one or nore access points. Here,

network node 114 may send a node-specifB¢ designation to each access
poi nt or the network node 114 may send a comon designation to all of
the access points in a set of access points. [00117] As represented by

e

attenuati on I it wll use for uplink communicati on.
In the evenflH ﬁ%sk&?ﬁﬁl %ﬁéﬁﬁ4 designated all of the receive

at t enuat i onygpy9¢; | %sgégr@&ﬁfe@ b bldRi D68, UBEE-RYrkindge @ﬁﬁtﬁ@rﬁseﬂ@é ik tihfiot
the access point 104 may sinply use these paranmeters. In sone cases,

the access peitibh pdiddheRB)t AW dheSEhRDed acReRPOROL IFRBE eXanle, a nbi%rlphas e
offset). [00118]If all of the paraneters were not designated by the
net wor k nodeodeld 4arayssehde hatd-spaciflodtsygnatidretoze cremseys pbint 011tBd nerevprk node
determ ne which paranmeters to use based on appropriate criteria. In a
typi cal casél4 PREesHd deogmasidesighaiipnionpll ehbpecossstRoadkinfgeaeigerdss haito
dynam cal | y. . det er m ne a1B$ se off val ue to us n.conj.unction wt

th
the recei veT4f FERASLIO6R | bt 889 T8y S r?Pﬁﬁﬁ?‘OW&%P‘H%HffIS%HH“ ippsg the access
par anet ers é&ﬁm%&%ﬁ§%1gﬂhﬂ%n&8ﬁmm)85&?&9 fromthe network node 114.

1001191 I n Sone cases t’he access point 104 may sel ect the phase

of fset val uggiBft IRfRSSOfdIHOM § ik h%wbw@cfekcrwe& gﬂéefrﬁ[o%gﬁﬁt mEEbE

the access point 104 nay determ ne whi ch phase offs value to use in
a simlar npatfiemeddy di saysyethtd@daleenlifloopeaimpbean @tedd kdtknal &8 upliek
access point 104 may receive information (e.g., neasurenent reports)
from t he acepwatianer hitredly, midownﬁﬁbm&1WéﬂadG@§§ point 104 may nonitor
alink to determne the interference on th i nk. As an exanpl e of

the latter EMdd8] wasiertpensd ogdlockdPpd: ﬂm&cm poigt B4 g ﬁrﬁlyl%h?qnapl

oA R B S5 95, Ak B ok B BB

m ni mal - out 30f &l n IR EEMERERAGS. 8k th Kkt td Qetwork node 114 designated the
timeslot portion to be used by the access point 104, the access point 104 may simply use
these timeslot portions. In some cases, the access point 104 may randomly select which
timeslot portion to use.
[00139]  If the timeslot portion was not designated by the network node 114 or
selected randomly, the access point 104 may determine which timeslot portion to use
based on appropriate criteria. In some aspects, the access point 104 may select the
timeslot portion associated with the lowest interference. Here, the access point 104 may
determine which timeslot portion to use in a similar manner as discussed above at block
904 (e.g., by using different portions over different periods of time and monitoring CQI
or some other parameter during each period of time).
[00140] In some cases, the access point 104 may cooperate with one or more other
access points to determine which timeslot portion to use. For example, the access point
104 and the access point 106 may negotiate to use different (e.g., mutually exclusive)

timeslot portions.



30 [00120] In sone cases, the access point 104 nay cooperate with one
or nore other access points to determ ne the phase of fset value. For
exanpl e, Wh&.R6HRSH Poi nt 104 and the access point 1OGP@§MSﬂﬁ99ﬁhﬁte
to use different (e.g., out of phase) phase offset values. In such a
case, the operations of block 708 may néb be perfornmed. [00121] As
represented by block 712, the access point receives on the uplink
based on the current receive attenuation profile (e.g., by applying

MR AR A RERE R CR s O R RALRE  R
|t er or ence i, Ak AMRRIRG. AR ORLPBlE HERELY B DAY | o0

profile paraneters &ri od par anet

defined by thennstsPhknitedaink b4k ARS6HbPEMe ﬁp@éf&nf@eyapeﬁ)xﬁﬂdté!?%gn quer
time. For exanple, the infornmation described above may be coll ected

on a repeat eeighiasing naddcdringerzas aitehes s @isthsds@ds. aARabis diapghy adcessgoint
with hysteresis and/or slow filtering if desired). In this way,

recei ve att étviaey detewiing (veg. castimets) the timicnlat porfion timmgsy dteawighbgritgenode.
controlled in a manner that accounts for current interference

condi tions TR BHESSHPERt &Y tisgrsyastupripethe figeslgt Hrawa pitien of #s gownlwﬁﬁ? mum

Sﬁfee2?‘ﬁ%??@”ﬁ%f?%%?r‘ﬁf{%?%ﬁﬂp@g% R iR iR e R B rum i
i tar ka2l Bl ‘arbgove“1?8%?%%#%2?‘%?“&%%‘%%“?% *h

and 10, opeyagi RRRdMEHidlihDEficPinibthatis® 18hn AssbéiAel hQRA ternBiid o MERRIEe
enpl oyi ng sel ective transm ssion (e.g., puncturing) on an uplink or a

downl i nk wi htcehetetainalrhiddtimeslatpogiodeb@itd be dsed fmrih¢ dovadinkbovéyjs ey, the
systemmay transnmit during one or nore defined tineslots which, in
vari ous i npkeseehpant I@ﬁ@amal}ednléldawhnlotr@mmmmwetheégstta@mhﬂb1eat1mqsmﬁre
a subfrane, a sIo ? nsmssion time interval ("TTI"), an HARQ
interlace, Qﬂﬁm§%t$ﬁ‘lpﬁgh24] In sone aspects, a fractional reuse

h f hb d
o U AR M MRS R T
portion of Que: ol 190, {th@aMetentd mgér%zﬁa)&er%meqm&ﬂt g&%m it

access point may transiit during a first portion (e.g., t or

entirety of vall udlfosuflfukaselmeicadorn. | HeRd Qlentvhé h&w@rk&ﬁ‘;@@md&i @&Cgﬁh&&d ml nt
transmts during a second portion (e.g., another part of the subfrane

or the enti tigleglooportiordith be nexdtbyshbdocesyedrmirfal &1 thresdest termfisald 10 eswl t
interference that nay otherw se occur between the nodes may be
reduced. [ 0ommEy usathassiimegloppartians. dn saneeasesn HicissresaigrminaHB T a
node wll refrain fron1%@ﬁnsn1tt| during a given portlon of a

timesl ot na§mFW9$1V$mH Hﬂﬁﬁﬂbp O \SF i nterference is present on
different pg @(%1,'42 S I? etidGesfol g&ﬁb&tWGrg ﬁ& ﬁ?;%éaelf @1 ggtq/%rﬂ%e nghpaln

fromtransm hose portrons o
associ at ed %f%:&ethfaﬂ@@rﬁly ik 8E LS BRERal 110 may determine which timeslot portion to use

based on appropriate criteria. In some aspects, the access terminal 110 may select the
timeslot portion associated with the lowest interference (e.g., lowest transmit power).
Here, the access terminal 110 may determine which timeslot portion to use in a similar
manner as discussed above at block 904 or this may occur automatically due to the
power control operations of the access point 104,

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

interference). In such cases, the access point 104 may instruct the access terminal 110



[00126] Referring initially to FIG 9, as represented by bl ock 902,
the network node 114 (e.g., a tinmeslot control conponent 346 of the

i nterferengg6@fbduel | er 320) or some other suitable entﬂc‘r)hs%)fmnm
determ ne how a given transmt tinmeslot or a set of transmt

tineslots is/are to be divided into portbons so that different nodes
may selectively refrain fromtransmtting during one or nore of these
timeslot portions. This may invol ve, for exarrpl e determ ni ng

par anmet ers §uch Iur of each tlon t he nunber

e ol ot Tl Piaih R Rl SRR G e s e R sh e st
| ocation of A%ﬁﬁt&é[mﬁé %ces%%&menlgfﬁgﬁ elllthe SRQKIG; ??omﬂfcg%%w

that a given tineslot portion nay |nedt0| T ude " su portrons
that are notofRs AGUBEMS ukdd fbi ABivE pHBY o Bigf i ned as a single
contiguous period of tine. In sone cases, these tinmeslot paraneters
may be pred¢ftined flosorae wsﬁ%ao@@@ﬁ:ﬂﬁﬂ]m rBO@op pe tith dnber pafcsiRirer s
of the tineslot portions are defined to mtigate interference in a
system To ®éfess poirfs to determinesdhioh upiok timsslot paiobte wef Feredabplesttic on

how nodes are de gg in the system g., the total nunber of
access poi nta%"esstlﬁlé"td §F‘% SheéFceé%I?ﬂé%tslO%Qaﬁt%g%af%@ﬂsﬁd@fﬁﬁéh(%r @é}lt“%lh(e
relative prOX|mt ints,..and so on ere
are a | argear(ﬁ} nmfeSIR °“8ep‘i‘ %‘%& P g‘eﬁf?fé%poé?t)ela% ﬁ@

portions (eﬂgromg%ggtcpg%&gggyte 1l1§p portions) nmay be defi ned and/ or
nore separation may be provided between the tineslot portions. In
this way, nepmhbprisngcpostatdmBbiie 10845 3hd dkek Yorkhal'$ 8 ﬁlmﬁd&@fﬁﬁm a
timesl ot portion (or interference with a nei ghboring tinmesl ot
portion) andmargyoffet enise &lrluplinindretofxatink gormadesativay Fonednsiie, the ac@2s
configured to not transmt during a |arger percentage of a timeslot
or set of trmabi@mmmnwsw merfitog hérﬂeo*ear@ parl tirag torfigteyeine of

nodes in the syste sl.ot rtions nd possibly | arger
portions wi PPP?( nbbﬁﬁ?“aﬂ OHBS CBE‘FT?%%‘H‘@ e’i“?a?ﬂ?‘d’i?ém“‘“om In this
por i ons al SaREb B RATHAT Bue HSRHAR R Ve P ool bR Bhine
of traffic, otiag nEi)é%&m frolid. aﬁftérﬁatwre[}'eth‘élld@ée% ﬁérﬁfnalsﬁ'b\fh eLeSRYIhiRENt S

of the traffic) handl ed by the access points. For exanple, sone types

of traffic ofyethdonmiion S@nsthe ka@ss@iitN0e(d £ £DAEDPORMDaRin). tMRARCrOf
traffic. In such a case, nore tineslot portions may be defined and/or
nmor e separ atasontheragcetsgerprioalil de chap dtonvsgnchdréze therdmbdot timaing pamisn of 1t
addi ti on, sone types of traffic may have stricter throughput

requi r ement $PYIP thab@esensitivity to interfer ence) V\/ner eby | arger

may o def | MNP« BEP e Ese oy B 806, Al aneeie i | B Bseaprstier
| nterference, té@h&%;% i 10} %nkd}mttﬂee%cy%;@ﬂu‘é 1P fich b g%ﬁggéorgorfs a{ento%e

may be define nore separat| provi
tinesl ot pouiddhSthe uplink. In this way, the access terminal 110 may schedule uplink data

transmissions on the best available timeslot portions (block 1008).

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

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



[ 00130] The operations of block 902 may therefore be based on
interference-rel ated feedback fromone or nore access points and/or
access tenghBRalopsds t he system (e.g. as discussed abovelrfsbosno77104
exanpl e, access term nal neasurenent reports and/or reports from
access nodes may be used to determne tR& extent to which the nodes
in the systemmy interfere wth one another. [00131] As represented
by bl ock 904, in sone cases the network node 114 nmay specify specific
ti mesl ot poitions to be useq gﬁ 3Pecif%c nodes. .In sope.caﬁeﬁathe
timeslot pordt DS YA “RELP fiFE PV tCaIPRAGGHT MiRR &P O Ratoye
however, thgﬂ%%geslot portions may be selected in an effort to
mtigate interference between nodes in the system In sonme aspects, a
det er i nat i s0180] WH Ebhihg HBS OFIARN | bAN1A oférihs RS SH MY e BEE MY
be simlar to the operations of block 902 described above. For

exanpl e, t héranddnabrekseoblandddplogivg seicetimais dheh @ikt a ddwnlink will be
interference that is associated with the tineslot portions. 33

[ 001321For destoiled inpmore defaidchessmepsipasts, svad afeheste rhay ivonivé gufiguring use
a first times|ot portion. Interference associated with the use of
that timest 8?1gg‘€ﬂftnﬁélﬁd?§e(§/‘-gta RESFSIROIE PRI/ PR akesys feanigials) i9aue diffspenbgpectral
reports coIIectedh er a d of ti . The S may then

be confi gur &' S0 ue%éragsggﬁ%:‘ll etr?’ﬁléséffagg? é%lt’?]il%ﬂfg Itﬁ? %’lﬁﬂgélg gueney

i at ed ] a I B td nb
assocl ate \(%éch'uﬁﬂ?c&ﬁ nfc)) ol di&: E}gg(gd}?ps&fcﬁgﬁ?% g%%%ﬂﬁi AR 1§ B¥aik QE}BO ’ e

determ ned (e.g., base cQr over a perio

time). The ngifyved fove@Bhdeahl ®hsitRYFot BRAMAS SIfH at88s pdifBRMOFaRRlitus@b a
associated with [ owest interference to the access point.” [ 00133] For

an uplink, apecaelcesk asecimadadithafrsbet oiupbitglic@dpdnents 0é. .1 afitsysubse ofian
first tinmeslot portion. Interference associated with the use of that
ti mesl ot poelipwiedimguercy spesiamm dile peccgrd eqcassmeint frarintitsarsing ahetberd on
the transmt po tically set by power

r values (e.qg., as auto
control confid H\é\ﬁf“?s r??sgﬁlagélé’ﬁﬂi Lieeepdsct s“@ecp%‘f?ﬂ PoRsEy (Shehsecond subset

transmttin link over eri od .t . The access t.erm na
e hen bag halddfil Rl Mic O L P S Pl it encl N RS BREnHREfRC?

associ at ed Wit e nd8& iy dieqkggond tinmesl ot portion may then be
determ ned (e.g., as discussed above). The network node 114 may then

assign the {001688] otln p&rhé bPBctaSSREHRinatonstth whewvesd nddatva [l fugd £5ieen
(e.g., as indicated by the I owest uplink transmt power) to that
access t er nsp&iralangbkintay imed ordetraching bes siuppindrierdno® 1s34¢n When differanr k
node 114 al so may designate tinmeslot portions for neighboring nodes
in a manner SPesHEL sk gateed. iHor exenle noedpBuelsst to Bee hingeisal magk gat is
speci fic exanpl.e, .the network node 114, termne that downlink

P ansr o5 of By AeA & GRS FRRes STl B FRRECTSFA ot weaph irorady
an access t I I i i_nt 4 .This may be
Qeternined,%?%$ﬂ% 5%%?%%3%%gg%m%ﬁ&?ﬁ%%8@§§%§§ﬁgﬁﬁ e?%g?%lgg?yglated
i nf or mat i on fleh@nc) BemebdRthed odesiddid c&ﬁ%‘u@tﬁqﬂﬂée%f@i%q@nﬁfék‘.sﬁﬁg, a

herein. To mtigate such potential Tnterfeerence, the network node 114

may assi gn epdeirelmak ridyreesipeibe ppssitivensask ¢e.§. hdeMOREEE upy Rbsipdhtsan e
106.

I
e

used) or a negative mask (e.g., defining frequency components not to be used).

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

fransmission.



[ 00135] As represented by bl ock 906, the network node 114 may
determine a timng offset of one or nore access points in order to

synchr oni agobhekdssEsl ot tim ng of the access points. $u§Ris008/077104
synchroni zati on may be achi eved, for exanple, using an adjustnent

such as Tau-DPCH (where DPCH rel ates to38 dedi cated physical channel)
or sone other suitable synchronization schene. [00136] As represented
by bl ock 908, the network node 114 then sends the tineslot portion

et wor k. nodB WA o sbatels e BistR e iy R Biso Of B RSBt
poi nt or tne.AGIWGH BRds nH? alfR3¥s e@%ﬂgarﬁl/&r%@%ﬁqﬁ&h@ ’ﬁ?‘ﬁﬂe g%bééerf? &%las of

t he access points In a set of access points e networ

al so may seqgc@Rel MoveP e btaMphy affckSeimihIthGalrt 88 rbork RRI/BCLESS
points for use in synchronization operations. [00137] Referring now

to FIG 10, fiolhi mcéds anddandy ldesed iohlesraine tiat dxcenstot width e yots ipdrfsostemd
by an access point for downlink operations or an access termnal for
upl i nk oper andyadrfstfere miithioal yotheryehed @uatvenskectabmaskiis hsede t r eat ed.

00138] As d by block 1002, th int 104 . 0.,
O RSBl o R G55 B B ek e
det 1 the.timesl ot ti i il . d | i nk
oot e, SRR LB AR e B SR A s e

timesl ot poaﬁas%&pbéoa%sig%qmaﬁdaﬁl RAGHRE STRALANY, Hfbved B BEREERaROT Nt

104 may sinply use thesé tineslot portions. I n"sone cases, the access

poi nt 104 nmaaynRreletyinsal eit thirictdetdctiRg) afiti e thictBreh & 1sReen[108d:38]
If the tinmeslot portion was not designated by the network node 114 or

sel ect ed ramitoaybtgm. t he access poi nt 104 may determ ne which tinesl ot
portion to use based on appropriate criteria. In sone aspects, the
access poi n{00Ig2] nefipr seAngde. ferredainbiak) agracerss peiprmasBisthegoadowed o ushe

Rt o R N R
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of time).  halfofthe allocated spectrum (e.g., the spectral mask has substantially full power
spectral density for half of the spectrum and significantly reduced power spectral
density for the other half of the spectrum). Interference associated with the use of that
spectral mask 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 spectral mask
(e.g., that is restricted to substantially the second half of the allocated spectrum).
Interference associated with the use of the second spectral mask may then be determined
(e.g., based on CQI reports collected over a period of time). The network node 114 may
then assign the spectral mask associated with lowest interference to the access point.
[00156] For an uplink, an access terminal may first be configured to use a first
spectral mask when transmitting. Interference associated with the use of that spectral
mask may then be determined (e.g., based on uplink interference measured by an

associated access terminal). The access terminal may then be configured to use a

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



[00140] In sone cases, the access point 104 nay cooperate with one or
nore other access points to determ ne which tinmeslot portion to use.

For exanplgg 2800838¢c€ss point 104 and the access poi nt pd@RsiRY 077104
negotiate to use different (e.g., mutually exclusive) tinmeslot

portions. 35 [001411As represented by BPock 1004, the access point
104 may determine a timng offset to use for downlink comunication
For exanple, the access point 104 may continuously nonitor a |ink

over a periqgd of tjine t et erm ne oxi mat el y. n_a nei ghboring
node coﬁmsng]eagk gﬁlﬁ{egﬂ'&g&i 3 Ife%?{gﬁ’l_og‘g%lr@.yn%ﬁn f%lg\ﬁq%a%p?“faﬁgg cess
point 104 bod8le8 ng&vés?%ngcrferé?ﬁé tJRE fr‘éceésn&'nﬁhﬂ? slot portion timng
of the nei ghboring node. The access point may then synchroni ze the

timeslot tipig1g7)porithe abiwdkk hdde 148WRb inlly deQohdtddpetttdlBrastsToSRIBBERECT S
this may be involve defining a Tau-DPCH paraneter. [00142] As

r epr esent ednbdes i o olenddd @G niitigata doefsepeibetwet) henyess eth spedifis samele,
(e.g., including timng offset information) to an associ ated access
term nal t otherebyark ppde Hddeaysdetemymedbat dawnkink wdnsmishion bp dretacenss peine t o

be used for e downlink, In this way, the access point 104 may .
schedul e domg TP THETERAS 1 1 STOBRHONGH: 2R RRECHSImInR) 43308iBicd vithiassacgess point
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represent ed Dy €’ dCCess
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use for uplink comunication. I'n the event the network node 11

desi gnat ed i goteitisll igferfPenidel BRactw@rbodésiad ndy abdigh @eeRESspe@FIhAgs to
110 the access termnal 110 may sinply use these tineslot portions.

I n sone cas#z,actdsepaocdss andetlh.nal 110 may randomly sel ect which

timeslot portion to use. [00144]I1f the tineslot portions were not
desi gnat ed BPIPRe Astrrresenicd by blork 1496, ke negverli nodmbldrthsn sepdircthe snestyal

appr opr i at METY LA D5 AP REBHE P AL CHEE. DERHTALoBE0 | Yy
col oot 1 he KAk FRN AR AGEIA UL 06 L OURR DL BB S0
det er mi ne Whbshoh hi¥B&LOT NBAROR LR pHSS 1hA sé& otablcbdfoifrgnner as

di scussed above at bl ock 904 or this may occur automatically due to

the power CcUUIEY] @resALg MG tOFIG MR, thic Cle88hde0dedtribk®4dperations that may be
performed by an access point and an associated access terminal for uplink and downlink
operations. As represented by block 1202, the access point 104 (c.g., a spectral mask
control component 352 of the interference controller 322) determines the spectral mask
that will be used for the uplink or the downlink. In the event the network node 114
designated the spectral mask to be used, the access point 104 may simply use the
designated spectral mask. In some cases, the access point 104 may randomly select
which spectral mask to use.
[00160]  If the spectral mask was not designated by the network node 114 or selected
randomly, the access point 104 may determine which spectral mask to use based on
appropriate criteria. In some aspects, the access point 104 may select the spectral mask
associated with the lowest interference. For example, the access point 104 may

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

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



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

det er m ne whheBpsdssEsl ot portion has the | owest interf qgRkSdosnto4
such cases, the access point 104 may instruct the access term nal
36 to use certain tineslot potions durid§ a given phase of the
interference test. Alternatively, the access termnal 110 may tel
the access point 104 which tineslot portions are being used for a

gi ven phase pf the test.. 46] I n sone. cases e, access point 104
may cooperanaﬂf?ﬁF5?%&%F&38#é“%Wﬂ8PﬁﬁE@E§§“38¢H%£eq%”ﬂ%?@?ﬁ?ﬂ%e i ch
uplink time Eﬁ%d&#&ﬁépn to use. For exanple, the access point 104 and
t he access 80|nt 106 "'may negotiate to use different (e.g., nutually
excl usive) {(00T6$] Otin Béthd ERBS thel ey G (RATEs cdoP&aRGESShe RO HR4
may forward this information to the access termnal 110. [00147] As

r epr esent ed atpesdypadmatk toldPetmirtehehigcgestsal reskionak. Fdlexampledht @ciebydig
timng offset to use for uplink or downlink commnication. For

exanpl e, thé0herkibe agegptionz|104 1oy magotietrio upuditfetent (wuninngwally exélnkvaver
a period of tine to, determ ne approxi mately when a nei ghboring node
comences affBAEaKEs transnissions. In this way, the access

t i | 11 d ] . 0. i t the. ti | ot ti
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(e.g., a Tau-DPCH paraneter). In elther case, the atcess termna

may then symethompliag (beptidndBg It ddwilnkY 1AGK:E waR tBf adcts poik | kmb
that tine. [oofﬁgi As represented by blgck 103%? t he acgess terﬁfnal
110 may senttassnmbgstgdotvoliikheimchebst pailable ifkttrta andbothmatdess antiasls
poi nt 104 which timeslot portions are to be used for the uPIink. I'n
this way, tRh&0meE&essmibphibgaplinkigingthe eshavhilpele gprcirm (blaeka1206). Here,
transm ssions on the hest avail able tineslot portion bl ock 1008).
[00146] * The A60UEZS FelB T SHY it ChE pRF ROt B ORILoT Bp ar B ASEq | n
an attenpt - [ I rQvi foatineslot portions for the
nodes in théﬁg%ﬁ?ﬁﬁgﬁﬁﬁ0§3%38%§g§@?3§b§§§%%§gﬁﬁﬁ%g go%gggﬂf%anot
transnit duhéﬁgb&ﬁ{gtc@El\i/ﬁ 1RH@ioRid cdrhdBSes) MheRbRMiEENIPEE @GR AN BikeNR
estimate (e.g., for -D0). In sonme cases, a decision nay be nade to
not transni tntdutdong: thesgeaifia spacthhasd elpidire kstht @aiditing @olelelotthe
isolation (e.g., for HSPA). In addition, provisions may be nade at
access ter meeehbspdint factbodewnlind. t he

[00163] The above operations may be performed on a repeated based in an attempt to
continually provide the best spectral masks for the nodes in the system,

[00164] Referring now to FIGS. 13 and 14, operations relating to the use of a
fractional reuse scheme employing spreading codes (e.g., Walsh codes or OVSF codes)
are described. In some aspects, such a scheme may involve configuring neighboring
nodes (e.g., access points) to use different spreading codes when transmitting., Here,
instead of utilizing all of the codes in an allocated set of spreading codes, each node
may utilize a subset of the spreading codes. For example, a first access point may
transmit using a first set of spreading codes while a second access point transmits using
a second set of spreading codes. As a result, interference that may otherwise occur

between the nodes may be reduced.



37 | ower signal neasurenents they nay see from access points

enpl oyi ng the above schene. [00150] Referring nowto FIGS. 11 and 12,
oper ati onsvoetispng to the use of a fractional reuse sebemRRsw7aMU NY
spectral masks on an uplink or a dowmnlink will be described in nore
detail. In some aspects, such a schene fthy invol ve configuring

nei ghbori ng nodes (e.g., access points and/or access termnals) to
use different spectral masks when transmtting. Here, instead of

utilizing n£d019§ ] UhEesaval gég% ; éile{e?rﬂﬁﬂgp as%@%%&m @de%ﬁ s n%w&ower

each node may utilize a s 0 crea nonun| ower

spectral degskiding doaE @ JRIR deferhidisd hﬁﬁﬁ%m&@fe%c@ﬁléeénrm%ﬁfex ent
using a spectral mask associated wwth a first set of spectral

conponent s §@edling @ds 418 tisedlu Foetxaafplga nalld maptied 1 1LGUPRANInG PGS thatT
while a second access point transmts using another spectral mask
associ at ed ﬂ#@ﬁﬂ@d@@béﬂﬁﬂgémﬁ@ﬁmgpectraI conponents (e.g., a second
subset of an allocated fre uencypﬁgectru aresult, interference

that may ot HH@blse ipe BEtalz & é3rﬁ§d@§e%§?dl§é b@lﬂ&%@d*he[@t)’@’&] I'n
t t t th

Spectral meoRHI T Ay DR g %Cﬂ?tﬁﬁhﬁmﬁ{?a@?qpﬁ?‘m%ffsﬁﬁé fufalis,

when differ gng rﬁﬁ?ﬂ’ééeﬁ‘ﬁé mﬁ?ﬁ&éon%& i RRM AT RKRI e sl ©f ect

to use a spect IS assocl ate erence.

Here, it shaiffebrbspraditictsidad RBsdid\dta Bt & ﬁ@@dtﬁ@@&de&@hodﬁﬁ:ﬁ%%n‘ﬂﬁk
defined to include spectral conponents that are not contiguous in

frequency otrammyssie. defi ned as a single contiguous range of
frequencies. Al so, a spectral nmask may conprise a positive nmask
(e.g., defi HH§7) rél“éfaemryﬂm@ﬁbh@hﬂ@&@amemﬁwbe brseomistgaferonec-rdated
(e.qg., defl? H re uency congonents not to be used)

[ 00152] Ref ef¥ ???g i 9191 9 IR AGEFRE, PoiS a“éé“ﬁ%“ﬁﬁ%‘%ﬁ%‘él e pysiak (.08,
t he networ k ectr contro 350 of
the 1 ntert ot B Bp5F Lo Boly Sk il %ﬂaﬂ%?%m%mﬁﬁ cﬁ%&rew‘;
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conmponents of a frequency spectrum all ocated

transm ssi Omay id&fdr0Qlthdhe INgh@RARAkLIcPRE sPEaddhOEdde mgd may t her efore
be based on interference-rel ated feedback fromone or nore access

poi nt s and/ §168]ces's remrsenied by blarktlBed, siystemage. e nasorttirede s seday
above). For exanpl e, access term nal neasurenent reports and/or
reports frofeatksresifissareadinggodss tbsesed by greciicniodes. tlhsoraseaset the o

which th t.h .in fer not her when a
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spreading codes may be selected in an effort to more effectively mitigate interference
between nodes in the system.

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

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

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



[ 00154] As represented by block 1104, in sonme cases the network node
114 may specify specific spectral nmasks to be used by specific nodes.
I n sone cag@sodfagsspectral masks may be assigned in a RpRRARKMERIIES -
Typi cal ly, however, the spectral masks nay be selected in an effort
to nore effectively nmitigate interferendé between nodes in the
system [00155] For exanple, for a downlink, an access point may
first be configured to use a first spectral nmask (e.g., a filter
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substantially full power spec ensity for ha e spe
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of the spectrum. Interference associated with the use of that
spectral naskomeaion lenthbectetlensdenidd rfay. agquirdasiedued £3gins Epoitigate
coll ected over a period of tine). The access point may then be

confi gured S&rhppicngalgpietrsnesp deteayorinnede (16 nepy assipvadiffersnt spseadingtcedest o
subst anti al Iéc}/ t he second\;\&alf ﬁf the all ocated spectrum.

I nt er f er enc® B EFREFROWYS hit 40 -use of the second spectral nmask may

then be det Lhed (e.d. ed, o reports col ed ogver a
period of tﬁr@?}eﬂées g %8?@3” g)l e&f%ﬁ%’rtr% [Pet?‘ﬁ%%ngg%,Sﬁt%?rh%:ngsp%ﬁt ral
mask associ i\ ey e .t : e j
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use a first [speaysald ARk spdreit héBNeT bidhNgeest Poisr SreheNERRTSOE1 B ed
with the use of that spectral mask nay then be determ ned (e.g.,
based on uphiaykende eninrrencsagrtasiioé thelycanpasis dca att eflaessmts.
termnal). The access termnal may then be configured to use a second
spectral mas®0lZAd iAtrepreented by b&@ﬁdép%tﬂéﬁﬁﬁ\m‘/@dﬁn@ 1ifsrdsoghay $sad secemnd
spectral 39 mastE isgg(gger .ned.. The network, node 114 rrgﬁ( t hen. assi gn
f

t he fspef:t r af™ el erefﬁ Qﬂ“gf\ﬂdﬁs 104 eaeess RPN Fla ,Jleﬁq\&él be, %CH@G%E’C@%@
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determ ne that downlink transm’'ssion b)?l%t he access point 1

interfere wpbiat.recepti on at an access term nal associated with the
access point 104. This may be determ ned, for exanple, based on the
downl i nk i ni®Nf73k eReerried paveth FiGE ofrmatérorsctthdby bloek hMidndelkcreadpoidtlifd
may acquire as di scussed herein. To mti gate such potenti al
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ks to th : i 104 6. .[,0015 ted b
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114 may send a node-specific nmessage to each access poin
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points in a set of access points.
set of spreading codes to use.
[00174]  If the set of spreading codes was not designated by the network node 114 or
selected randomly, the access point 104 may determine which set to use based on
appropriate criteria. In some aspects, the access point 104 may select the set of
spreading codes associated with the lowest interference. For example, the access point

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

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



[00159] Referring nowto FIG 12, this flowhart descri bes operations
that may be performed by an access point and an associ ated access
term nal w6 2000kb93k and downl i nk operations. As represepigdaddyoPhRck
1202, the access point 104 (e.g., a spectral mask control conponent
352 of the interference controller 322)4detern nes the spectral mask
that will be used for the uplink or the downlink. In the event the
networ k node 114 desi gnated the spectral mask to be used, the access

Phe access TRt ool Rich b e B E e R e el e S0

[00160] If bbgshaeeihal mask was not designated by the network node
114 or selected randomy, the access point 104 may determ ne which
spectral nmaglo17s] UIEsdasles) theaPsOPGihiek0d hdyl doBpdrate whith B8 OEmBRRAK: S,
the access point 104 nmay sel ect the spectral mask associated with the
| onest i nt erfessgraEs toﬁbtemmmﬁhm set bispaading so@Eitntisel GFér omynplte tierattase
whi ch spectral mask to use in a simlar manner as di scussed above at
bl ocks 1102p91ﬁﬁ10f11@4 thiceacgess pptaf HRfgRaY meotize tofsediffdrent éng.. mpeetly al
masks over differ erlods 30 of time and nonitoring CQ or sone

ot her i nt er FEHESY Sc?té’ SReY et er during each period of tinme).
[00161] In ca C 104 ma apper h one or
nore ot her acce g]s %%lsr%?rggg tc%%@';% 2""@%@“ eacﬁeséBgm 4 %‘ﬁm%l Yuse. For
exanpl e, the,AGLABS i Ahidl t%@ﬂn‘ﬁx@oftdﬂ@ AMBRSNRPAbEs JHs MRy e
to use dlffgyrent (elg rrght ual excl ste spect rsalﬂoq rsTEés{r. F’%@%E@{
As representédeiy tﬂil}@@ligniz%ﬁﬂwnlﬁ hﬁglﬂﬁ@tﬂgﬁemﬂb Bl askB4ats@RatE othehRSEREE t O
the access termnal 110 to informthe access term nal 110 which
spectral maskechspoins)berthegenh! thnnelenaybleicstibl{sbed bedwedndhaddeyss pohes
downlink). In this way, the access point 104 may transmt on the
downl i nk~ usiltpuehibe }%féé){f diflprgnt %F@llﬁf@éﬁﬂﬁﬁw}?w peine sk swrshrasization|

(bl ock” 12060 B0 ety P e ohBaatsgs AgeHBUE PRy G- Phe
access ter ma‘%%% ego%sﬁlgf r{iﬂl‘@@'d#@kfln&%}{al%)t.' gate the effect of the

spectral specil there 1s | oadi ng from a nei ghbori ng
cell). In a@tﬂuvvlon,Aslreplemci%%@*&k 1466 tleevééeésb 5&& mymaﬁopilféﬁmy ve and
take into account the specific spectral mask enpl oyed at the
transnitti ngetandee (he spreaditdendas hasae peidrty dnebr be: dlmatdeskpoint.09ddh3]
The above operations may be performed on a repeated based in an
attenpt to &dpmiatioabt gequiredifeeexemplebfen tepetvorkinodabkiorfdiectiheomdutes
in the SySteTﬁ [00164% Referring now to FIGS. 13 and 14, operations
rel ating t oOtReaqeess nefesde£r Yetthobrgkiadluse schene errpl oy| ng spr eadi ng

copects. & %"\925122h%%gﬁefﬁ%e{'}{ed%Fvﬁqg@iﬁega&??Sﬁgglﬁﬁl‘8 ’eﬁsi SNERFS the
(e.g., acceﬁ&e%bﬁﬁlﬁal 146 tdjﬁﬁ)rﬁl thé 8% gggtter‘?r@ﬁﬁ?(f ?/glc &&ﬂie is fo be

transmtting. Here, 1nstea Utl 1zIng a Ee CO

al | ocat ed se@ieddbr tapaeRMliNkI 16 Q8tBEon, BRGRCROPSINIRM ity Jehczﬁlfm%@%tth@f
t he spreadi ng codes. For exanple, a first access point may transmt

using a firstcessgbrnuhaldpf dadidegtiftsdiessprdatling cadseleoagt mwebasguRdibpthe
transmts using a second set of spreading codes. As a result,
i nt er f er encécachaointd )4 srdferthitddengenthe brreadsegcodpethaiode beingmysed dy some

reduced.
other access point (e.g., a neighboring access point).

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

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



41 [00165] In some aspects, a determ nation as to whether a node w |
use a given spreading code may involve determ ni ng how nmuch

i nterferengezbsnsaen when different spreadi ng codes ar @cyfifRshosfRhos
exanpl e, a node nay el ect to use a spreading code that is associated
with lower interference. [001661Referrifdg initially to FIG 13, as
represented by block 1302, the network node 114 (e.g., a spreading
code control conponent 354 of the interference controller 320) may
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1302 may therefore be based on interference-relate rom one

Or nDre accesse ikihtly dR0dohe 226R6S inf@iatiom| ForicRarhpl6, SYSTa ot &s@ 366aS
di scussed above). For exanple, access term nal neasurenent reports
and/ or repofa.g, fammisagcesdemontesnriytidrecapabalitics pmele terthésa ethiehapreadingnt
to which the nodes in the systemmy interfere with one anot her when

a given spr 6P HyREBEED! ¥ gBeth. rqpditegicivad infamasisnmns dntpjerpncs skeated 0y,
in some cases the network noﬂe 114 may sgeci&é_sgggkéic sgrea ing.
codes to be gyrgsvehEenANRhH igde (6§ rhe ArRessdiodd A eHEPHY Bbdes
may be assi i I g r .0j however . .t he eadi ng
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access point may first be configured to use a first set of spreading
codes when fivarnseiédiatbinnnd tidoviphl dksubtratkel fen erceigaabeediated with
the use of that set of spreading codes nay then be determ ned (e.g.,
based on CQnfempdipt.sTeolchdtnesigmy srthen qperataiconofsingitiesprealing cadoass by
point may then be caonfiqured to use a second set of spreadi ng codes
and i nt er f eFEriCEESHRYBLCH Ogtt%arwctewntoﬁ@uh%n%f A vratageeishyd theaughdhe use of
spreadi ng codes

I NE R A N T R T
poi nt. be achieved even when the access point 104 and the access terminal 110 are not time
synchronized.

[00181] The above operations may be performed on a repeated based in an attempt to
continually provide the best spreading codes for the nodes in the system.

[00182] Referring now to FIGS. 15 and 16, operations relating to the use of a power
control-related scheme for mitigating interference will be described. In particular, these
operations relate to controlling the transmit power of an access terminal to mitigate any
interference the access terminal may cause on the uplink at a non-associated access
point (e.g., that is operating on the same carrier frequency of an adjacent carrier
frequency).

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

scenarios, the signals may be received from the network node 114, the access point 104,

another access point {e.g., access point 106), or an associated access terminal (e.g.,



[00170] The network node 114 al so nmay desi gnate spreadi ng codes for
nei ghboring nodes in a manner that mtigates interference between the

nodes. As w0 sneesdizc exanple, 42 the network node 114pgqysslatefrgsne
that downlink transm ssion by the access point 104 may interfere with

reception at an access termnal associatted with the access point 106.
This may be determ ned, for exanple, based on the downlink
interference-related information that the network node 114 may

acquire as (i rejn.. itigate such potential ipnterference,
the " networ k sBadoREe 1, Sidupinion BRLi RSB0 P Srt B e

access poi Nkt ARAMEQS: 4§0171] As represented by block 1306, the
networ k node 114 then sends the spreading codes it identified to the

appropri at e{(0a84SS 1P 4s§dcts, HRkErectif@l NEtaNah fedae ddhdFayorsgnd a
node- speci fic nmessage to each access point or the network node 114
may send a owsrfanceessmEgEhbbongddeessipotnt ée.acwess ppai Q. For xasele, of
access points. [00172] As represented by block 1308, the network node
114 al so maffisewpd hsFan B apgsseicaninals asseeigted withpheardess goins tbmepgankeste
access point(s). As will be discussed in nore detail below these
sets may id f‘%“f?“et“ﬁ@pg'ﬁ? ety mc,tg%?&éeﬂoﬁéfo ?EGWB?}‘ EF gt viedle 55ess

gi ven accesggmphﬂt and/ or the spreadi ng codes that are being used by
sonme ot her access point. [00173] Referring nowto FIG 14, as

represent ed[[@i&ﬂ' 0K adkthibd, addBf RGAERIhOYRIn h@odnSrath o lloéd fRleadi @G,

code control conponent 356 of the interference controller 322)

det er mi nes & besydgtorafrclafiveaahttgameresd tdndtthivkdfbrmbEon foeieh ds@cidtd¥iccess
downlink. In the event the network node 114 designated the set to be
used, the atteel pordownlddk. ys.shedcysspemt { fremee siogitatteddeatlink k. sone
cases, the access point 104 may randomy select which set of )
spreadi ng c¥dede fhds smatiernarthg aqeessiprint 4 @4 may aegyire Hus ngprowdesiiomdts not
desi gnat ed by t.he.netwark .nod 14 or .selected randomy, .the, access
ot 104 rieEEL RGO Tagtek Seoi e B Banb A b D AP
criteria. | t: I -seal of
spr eadi ng cggggﬂgsZ%%?gi%%FVP%ﬁgﬁﬁgﬁﬁ%ﬁgég%in éﬁgg%%%%g&%L%%agyﬁﬁéle,
the access pgdenti4bOtheMBessSdifl MeRE BB bEINSA! FbOexdRBlel the Be@kiDdid 106

manner as di scussed above at bl ocks 1302 and 1304 (e.g., through the

use of diff swrerdpogptsdadingge goileafoser) widrhet@nt tpetdnostk node 114, The
network node 114 may then distribute this information to other access points in the
system. In addition, the access points in the system may communicate directly with one
another to inform each other of their respective loading conditions.
[00187]  Asrepresented by block 1504, a transmit power indication for the access
terminal 110 is defined based on the above parameters. This indication may relate to,
for example, a maximum allowed power value, an instantaneous power value, or a
traffic-to-pilot (T2P) indication.
[00188] In some aspects, a maximum transmit power value for the access terminal
110 is defined by estimating the interference the access terminal 110 may induce at the
access point 106. This interference may be estimated, for example, based on path loss
information derived from the measurement reports received from the access terminal

110. For example, the access terminal 110 may determine the path loss to the access

point 106 in the path loss to the access point 104. Based on this information, the access



43 of tinme and nonitoring CQ or sonme other interference-rel ated
paranmeter during each period of tine). [00175] In sone cases, the

access poiwbd 208439y cooperate with one or nore other ¢§RSS008G71784S
to determ ne which set of spreading codes to use. For exanple, the

access point 104 and the access point 108 nay negotiate to use
different (e.g., mutually exclusive) set of spreading codes. [00176]
As represented by bl ock 1404, the access point 104 may optionally

SPresent bl ;| o A Y
Eor Coxanpt aPoBS 14Tk drng hb 8D HeirFo B (I InE i REARRReh it
(e.9., assogicaledsPbih (BLUASLd draft Kbl SHRALSSRe Q%&a@gfﬁé aﬁggstﬁéﬁﬁ?g@'

channel s may be established between the access points thro e use
of differentecspeefdinnig: 2068 SerAinaball) BRGCESs phito4 RlCGhHus determine the
synchroni zati on may be acconplished, for exanple, using techniques as
descri bed abuwxanyre adpwedttrasmt pewsr fooiaes teraynal htd baded GPBe above
functionality). [00177] As represented by bl ock 1406, the access

poi nt 104 nEFLBENeicss theeher mupdranyaitppvenamnee sorsd by Baertain emowey
by one or her access points. Such inforpation be acqyired, for
exampl e, 11 OTPRE NESHET RPRGUEN IRDGRERHRELET VA1 BN bHET GO Guiks
nodes (€. Q. Vi repre ed. by bl.ock 1408,
the accese. fisfrel dfindRE HAOL demne O iy "EREIENT. 37 by P iy
informthe g¢pAs&dliREA B id afehﬂhgmoﬁ&lhaa@iwgeﬁmﬁan&, 1R 2B sUSREinfI0T

the downlink. In addition, the access point 104 may send information
to the acceds$0 ey bt matruct I0retbatitsitehamhit bowsr (Elag bg phpattingnaadeso khat
are not being used by the access point 104 and/or that identifies the
spreadi ng cepisticdivaluehr e bei ng used by sone ot her access point (e.g.,
a nei ghboring access point). [00179] As represented by block 1410,
the access é@]lﬁ& 108 SPKFASHA: £ BOWRH WORECIIRGRLIPH Ay §f h@seg Ak OBRPIERTEd set

ccess ter nHANEh Fobsteiis ER dhr Mo A BraaY BF el hyrerne
access pol ng‘iﬂ’p fl06t, %e%@&ggﬁoiﬁmil'rﬁqutm% in%lﬂatio{ ﬁ&%‘tl‘feerﬁeﬁ/sh%n{emareports te

downl i nk.
determine whether the interference at the access point 106 is being caused by the access

terminal 110,

[00191]  Referring now to FIG. 16, in some implementations the transmit power
indication generate a block 1504 may relate to maximum uplink T2P. Moreover, in
some cases this value may be defined as a function of the downlink SINR. The
waveform 1602 of FIG. 16 illustrates one example of a function that relates downlink
SINR to uplink T2P. In this case, the uplink T2P application may be decreased as the
downlink SINR decreases. In this way, uplink interference from access terminals in link
unbalanced may be limited. As shown in example of FIG. 16, a minimum T2P value
1604 may be defined for the access terminal such that a certain amount of minimum
weight is guaranteed. In addition, a maximum T2P value 1606 may be defined. In
some aspects, the uplink T2P allocated to each access terminal may be limited by the
minimum of the access terminal’s power headroom or a function based on downlink

SINR (¢.g., as shown in FIG. 16). In some implementations (e.g., 3GPP), the above



[00180] I n sone inplenentations, the access term nal 110 may be
configured to utilize the information regardi ng the spreadi ng codes
not used hyobthwenaaeess point 104 to nore efficiently dee@dR2eB677104
received information. For exanple, a signal processor 366 (e.qg.,
conprising interference cancell ation cag&bi lities) may use these

ot her spreading codes in an attenpt to cancel, fromthe received
information, any interference created by signals received from

cnoner no L B00y28RRR RGOS LI YL NSAYRHEk TR

t hese ot her sprea e original

i s operat edcq]fé@i,mﬁdﬁempgdg@gst@fgﬁ@ﬁdi ng codes to provide decoded
bits. A signal is then generated fromthe decoded bits and this

signal is suue2ict ekfdringadaieto®GYi9)ad repaseitaes blodorss] ih@sme The
resulting signal is then operated on using the spreading codes sent
by t he accegsplpoematiahgthetigsepvovihcenad (i Redf pthtesbold fialan aboksapdimgenuis v,
t hrough the use of such interference control techniques, relativel
hi gh I evel s2b#Wqdip dresehone pepmentianl vidye e load honind gupoess. ﬁwewamé,
access point_ 104 and th tinme

he . t i | t
synchr oni zeyf! S%ﬁﬁ]no'}ﬁﬁgig’g : iﬁ%@?ﬁ?ﬁ&%ﬁ%ﬁg\gp g‘éﬂﬂ%ﬁ‘ﬁé% HARQT
ted b i t 1 i i 1
P RS AR B 5 B i

FIGS. 15 anchthiioPReEIAt ih@RscekEpctt MOr &QAniphE abl§heP thr&hPRMEIT may be
control-rel ated schene for mtigating interference wll be déscri bed.

I n parti cul arcreatdilds eheopedsapoianBlirte b atedetetminodidled foicaghlé BehtacpREdt
power of an access termnal to mtigate any interference the access
term nal magecesusanionl t@ preraip ki thk highesh TAB kvalsdloved be ds poeedsadroomt
(e.g., that is operating ,on the sane carrier frequency of an adjacent

carrier frefifdRdy) Byadovagsualar ppcasdniteRadythisskplg, thésepess goispaey
.g., th t k de 114 . t int 104 i
Contr ol - r ot MU g rEFatoehay el oEi  vb ore Fihes Rt G Bt POy
th i nk ] f } - ol I
Scenari oo, R LecRRUEH: BexbnBRERRRINET O PRItatiie o ALY (1

access poi Nhcck@erndndl. NBIhAHbEaRS 0P RET (ifellold IRGE BEHRE] AL 2ckOG) . Or
an associ ated access termnal (e.g., 45 access points 110). Such

i nf or mat i ontemminalsén negidiovieg célis mardgevitso wWayser(récego pvavane te hackhaitk,
over-the-air, etc.). [00184] In sone aspects, these received signals
may provi defram anganetheri Far ofampe, diehetcseis deratinads mey ghisge ahjeiaoveigmm
point (e.g., access point 10‘6M)2 For exanpl e, as discussed herein the
access ternt ransnfh PP WeTdf S ?‘HBPﬂén‘ét@éé%"'uB’dP‘mCaﬂM‘%\"dﬁ“@éW&@f@ce

TP hemont 1 ERH L AN RE b b SRS RS Rl PBLE: AR 114
access terminal may be reduced as a result of an increase in the RoT threshold. In some
cases, such a race condition may be avoided through the use of a maximum uplink T2P
control scheme (e.g., as described above in conjunction with FIG. 16).

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

the access terminal 110 of the new maximum power value. As an example of the latter

case, the access point 104 may adjust T2P or may forward a load indication from the



[00185]In addition, access points in the system nmay generate a | oad
indication (e.g., a busy bit or a relative grant channel) and send
this i nforwatbinsdue its associ ated access term nal Vi apardRwabkifes
Thus, the access point 104 may nonitor the downlink to acquire this
information or the access point 104 may48cquire this information from
its associated access termnals that may receive this information
over the downlink. [00186] In sone cases interference information my
be received . .h es i nt i.a the
packhadl - Far SRR gb G0 B oot QAR RP Rrtlne! P
(e.g., interiREABKGhall mb%?m&enqge s éé?ﬁna&?tw&%nﬁﬁgﬁm%%@ﬂ?o&@ wor k
node 114 may then distribute this infornation to other access points
in the systeameln addition, the access points in the system may
communi cate directly with one another to informeach other of their
respective [HBH88Ing Fetanding hont FIGO 071,87 foms imdgnessitned sigyal bitooktidb 04,
a transmt power indication for the access termnal 110 is defined
based on t héCHEMRAY bsadmsiet & witigrgilaterforanceatiene pagmeter mercqreprise gnoise
exanpl e, a npaxi num al | owed.,power val ue, an. inst.antaneous power val ue,
or atrar 1 GBS op P o AR i peffios 55 o Lo el a
maxi mumtra ne f.or. 1 nal i s, defi ned
by estinatiﬁ t1g£§%@%?¥gbéﬁgggf egg%ggggﬁ%@%ﬁ%ﬁgﬁng%%%gﬁgﬁﬁﬁﬁ%e at
the access pRE@bediRein)dHcertdinbRhIMLINGE0RRY Dan®sdivEBE Btbrfolike)
exanpl e, based on path loss infornmation derived fromthe neasurenent
reports recexchenpeberwech ecceaqriigs.t Ririhis nal, thd BccedsQoirg X orplag cothPésate
access term nal 110 may determine the path |oss to the access point
106 in the patitfcifersecetipduckbbrueaelysacpess tarmi@ls, Based on this

information, the access 46 point 104 may determ ne the power being
i nduced (e. g’.(’,wg]he AyfeRiRtentsf by blask l é0% ticerccess tammah H48ey 15671YR POMYS

based on the signal strength of .the sjgnals the acce i nt 4
recei ves frotiReedHEE et ith O heg! A" 2ol BEER Ry PSR 1Y s
determne th [ : ARSI f ; ] 0
based on théﬁgggégﬁﬁgg Jbgﬁgggér(e.g}%‘?ﬁﬁﬁﬁgﬁgﬁﬁﬁgg?%ﬁ?%ﬁ%ﬂ%gﬁgﬁ%#ay
be reduced BodlaleebécisteMiTRAIRE b nol-QR388kd heteSABERNAS RESESer B or equal to

i nst ant aneous power val ue may be generated to control the current
transmt poagreshbldt el abfoes shetaecass paiht 1Baonixasploitoring doser estérat t he
amount of induced interference is greater than or equal to a

t hr eshol d v&lated-sigpads. JE s die aceesgippial | dialjysepythdettenpation fadtortap bloglhulTds.

its transm ower. (e.qg., by a specifjc amoynt or to a specified

val ue). [ oo%@*gﬁxa’inﬁleg B&fgspea%ﬂﬁg an ﬁmw fE‘i?h‘teH Slgngl ‘érrs%&t%dhep%&?swembé%d
on one or . .S, exanpl i f..the, access in

oD o O TRAE LA R oSO Sre Lo\ RS SRR R Mork o, g
may utili zeaddafsoiRtin® thal s 4t%3ﬁﬁ?§%@l€c{5§1&51 %gsg%etsté gE QssHELEH Q(l,cg

whet her the interference at the access point el ng cause gby
the access teemimalab intidse OO LHIK tRakaf hbwer RaWedu@ oftHe incdkBase iths one

i npl ementations the transmt power indication generate a block 1504
may rel ate titenmeixdnnactoielg., ik o@famdvbe eovefigure nr o nplidasesudtioh plaved ere
may be defined as a function of the downlink SINR The waveform 1602
of FIG 16 fheiagesss prielOdhe exanpl e of a function that rel ates
downl i nk Sl uplink T2P. I n this cas t he .uplink T2P application
may be decr E@égﬁ as” t4Ye° BB FWC%?SNP?%@%&%%@%* “IngS{f HiesigRaly resspref nk
interferenc rom ] i hnk. | an ma l.imted.
e o enCfioly RINAGERR ATl 0l IR ANCE R G LTI
defined for tciiRaBC GEES WA, MeNRbesS ReinhNAY RayCBiieAinp RTBHAL a@listHef (FUM
wei ght is guaranteed. In addition, a maxinmm T2P vaPue 1606 'may be
defined. | ntheormsmis peedrsf ith hgocipled BicedFABnahd10 Fat etniple, dFtReredieSments

termnal may be limted by the m ninumof the access term nal's power
may be made in response to signals from associated versus non-associated access

terminals (e.g., depending on whether there is only one associated access terminal).



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

[00192] Refefodomsrrgain to FIG 15, as represented by btookzdd®dbiesi N
sone i npl enentations the rise-over-thermal ("RoT") threshold for an
access point may be allowed to increase*above a conventional val ue
for |l oad control purposes. For exanple, in some cases no limt may be
pl aced on the RoT threshold. In sone cases, the RoT threshold may be
all oved to iyt 01t leb Emb LTk G ineMcYenR 18Rk I bl bl BUAGS r O
a saturatio evel "a e access polnt. For exanpl e,” an upper
threshol d RgLeB¥%ink GorltNCIBAS BGrmithld NS ACER I8P he 2Q4%sd firft or for the
predeterm ned val ue to enabl e each associ ated access termnal to
operate at ideesshirgtiesd thiizie h@\etheakiiavetothitcdss BoipeWEbr theadEem
[00193] By allow ng such an increase in the RoT threshold, the access
poi nt may cemmigingicodest(ot WICDNMA@r VISR AS bgnwt Lot cedeyt(in. IXENFBOray pe ove
advant ageous under situations where the access point is experiencing

hi gh | evel #RqdimongaH dicascss pgints (thabiereieabpycramblingscodes fipmall fhe acpess
the ab f, threshgld limt, ,_the. t er nj nal
| e ghbor I8 A8 S erye gk feiets R HBEr AL PRI ACORE R

interf . 1 nal
e R e b e e

n ransmt power dBm
and, as a rgsdinhis. My cause significant interference at nacro access
points. To prevent such a race condition, the transmt power of the
access ter nj0dad9|mayn Hend Bpeutetle aaclingdridit may baemplogsdEiaametwork bt ROT
threshold. In some cases, such a race condition nay be avoi ded

t hr ough t heingidesohacio aepid geivAiaap(cisike FEP ape el istrmleudhesg.3G as
descri bed above in Qongyn tion with FIG 16)®ﬁL00194¥ As represented
by bl ock 15B8YOHks pigpleAefesd &F 252 mackn seH retiserkpndsmaler scale goverpgedp-gum
power, an instantaneou ower, .or T2 s cal cul ated using.one or
ore of 't heb et quse i atenbbhlof iy TRustat, Kot it S0k

term nal 1104 I ] . ]

150, Such at o SoRL Broul Suc LRSI (PR Bk BT RE ST 1 o
of the for nBicatts By a6o¢Rd nddkd (“2INGMRhatNPoNBYmB&o USReh sk vHilBfier fcdshe
access termnal 110 of the new maxi mum power val ue. As an exanpl e of
the | atter casmal hiebawmeedst pihbmnibestidds byccadjnadds R Brotidasmalltiorwar d a

| oad indication fromthe 48 access point 106 (possibly after sone
modi fi cati ofveraget Hesomecerests; Bie nalgr cot@ageTdesmaebsused fnpraaide 110 may

then use this paraneter, to determ.ne the maxi num.power val ye. [00195]
Referring nBW%&?n 8 ggpaqly ngh’te}é H’n@“&%ﬁﬁ Cé?ﬁ%fﬁféeaﬁiq%ﬂ‘?%&n%%‘iﬁ‘ﬂcﬁs%&gw ora
attenuation [aclon. (BY . eerl%gcl,ei.s#netge bRcdtlibh gl%l% 5 RN S LENGRs é&é’i%a
paranmeter nay conprise FRGI'S Igure or a ENUALTon. - The arount - =of
such paddi ng,Qn, rShGRA laflclEAURLY W efTRYd REas IR fdtle! Y Aflle Yisk gfi)vpﬁ§ ed
on signal strength neasured from other nodes (e.g., as discussed
herein) or e@rtakbvaggorlivdgsiElssegease (EreddenceNElhEsd ickere@to as a femto

i nterference) exchanged between access points. In this way, the
access poi nthodkOA nade thay ppendateverage overt aradrertbatcesmalduthen a macrvemednnd
access termnals. [00196] As represented by block 1702, the access
terninal 10rgfayhapademipeirgiones boisirmed e dsed Ritewrdsi(grap@vidingrovergge

di scussed abogg?. As reQQﬁggntfd by bl ocks 1704 and 1706, the access
poi nt 104 niy e CPHRE W&t the received signal strength from an

associ at ed S term . : - i rm i
roater t haltaoe o cdh AR BuDeRa AR08 FefiftodBRE T bROR ey B
104 conti NUeged@ith Lok imderoREMES fem@WdlObr 4 ALt re3p@NRIS. Id fonR0, the
access point 104 adjusts the attenuation factor at blocks 1708. For
exanpl e, i nimgspenstont,casncdlinafessrther as@criededtsicgnalvidddrispbe ort he
access point 104 may increase its noise figure or receiver

more sectors.



[00197] In sone aspects, the access point 104 nmay distinguish the
signals received fromnon-associ ated access termnals fromthe

si gnal s r eeepraed3®som associ ated access term nal s. | n traraswayp77idie
access termnal 104 may nmake an appropriate adjustnment to the
transmt power of its associated accesssﬁerninals. For exanpl e,
different adjustnments nmay be made in response to signals from
associ at ed versus non-associ ated access termnals (e.g., depending on
whet her t hef@2ops| Onh YaRRE :ARRAGIA! SerdGESRTtodyBhiY Blshd to BRrdnd0 4 BREIN
anot her enbodi ment, interference cancell ation ndy be performed by an
access poi nhodeQt fdrte nads; @88 pice hoid) alos ckdmgile, arrBach®hods efiayed cbyfidgred or
access point or for the access termnals that are not in the active
set of accesdepultnisan Foesstnhils bpserspoior, ascesapbini, aiyodadt esclol asll\ADONWA oor
HSPA) or user long codes (in 1xEV-DO) may be shared anong all the
access poi nt'$s0f # Fanto padeangebe ¢pafiguied Aprefditpd do aestHems ModeR, Haves efladsBs

termnals). Subse Y nt | ,.tﬁg ccess point decodes the respective

access tern?ﬁﬁﬁ”%ﬂ?%?ﬁﬁ%?@ﬂ’ﬁﬁ‘ %@' Yhe interference associ ated
ith th i i 91.. |

L the T ERRRNY VIaCaTR AL MRS AR SO AR RER A G

scal e cover ggfoftQ. MimbePof BEGEN WA thelchsiRs HRRIMREKLSHENrASA. IRe
networks, typically referred to as a macro cell network) and snaller

scal e cover agsen{ é809. proddésesimieniasirafe ehultiplded!ls d BON stivhae dfonetanmpld
environment). As an access termnal ("AT") noves through such a

net wor k, t h&wgweels130@Am BAEGruigh pashselt beidg sarvicet yad epricopatiingrascdsy
access nodes ("ANs") that provide nacro coverage while the access
ternm nal mayoteltalyedacsessderes 18068 at PEHY- Bl shewe sl dbceqsaicrminals
provi de smnal

| t t | |
Podes may. bA e rates BUNHAT RUVARIR PRRBa Ry g S Hr B o ng
cover age, aﬂﬁo@hﬁ&ﬂﬁg%teﬁ%\}ék ﬁfﬁﬁ.e 8cHaceesh %ﬂé@&%ﬂ% Ifrl) ov?‘g%@?%éev\giﬁ%ge

experience). In the di"'scussion rein, a no

over a rel abhy@l otk AE@Es A0 1 TEYonREfFRE Nihie 0FILO) A%l/oR 2 MBGEe IARUR L)AL a
node that provides coverage over a relatively snmall area (e.g., a

resi dence) goaynbenrcef, depeading apaswhethe@nhoacned eermfah bR it baive pndwhetbs
coverage over an area that is smaller than a nmacro area and | arger
than a fent § iainealthayddhe forexanpled Thowisless qommpiningtien gyeteg 1808meayi di ng
coverage within a comercial building)..[00200] A cell associated
with a macrBrWHj&e“‘?WéFefoé’ﬁ"t%]a%@@?gfﬂ?h‘gkeﬁlogog% mpigy MBEC el el 08 t o as

a macro Ce'580ﬁ59§£§ﬁwggk%vbﬁ§“ 1 %%%Pﬁgk&erespectively. In sone

i npl enent ati ons, may be er associated with (e.g.
di vided i nt @208 HGMY BustBEsAh SxemPBry communication system 1900 where one or

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

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



[ 00201] In various applications, other term nology may be used to
reference a macro node, a fento node, or a pico node. For exanple, a
macro nodeveragnoe4sonfigured or referred to as an acce®sTmozesobare
station, access point, eNodeB, macro celk and so on. Also, a fento
node may be confi gured or referred to asia Home NodeB, Hone eNodeB,
access point base station, fento cell, and so on. [00202] FIG 18
illustrates a wirel ess comruni cation system 1800, configured to
support a neERshodd(s)UDeH Sur thay rw@b@Ebﬁéawa%qlhhﬂgssgﬁ%%ﬂtdwe@@10

i npl enented. The system 1800 "provi des conmuni cation for I'tiple
cel | s 1802, (sgchnaghbof’eferesatd B10yacro cel s 1802A - 1BOZG wth
each cell being serviced by a correspondi ng access node 1804 (e.g.,
access nodef0028&4 A FIG 1B0N @) rateAgn shawic pha Fv@agd 81ap A0¢kwhert eeverahal s
1806 (e.g., access term nals 1806A - 1806L) nay be dispersed at
various | ocHekMEAEHZ0(Y HEGPutEaresy et ]éﬁ%t@@éfeaﬁ)l ypdelmgdipagheliogch

termnal 1806 nicate wth on nNore acgess nodes.lgig ,ﬁ)n a
forward | i ROy sof SaTTRSH Caverids R I biIote ips Bt ey BRosiOHeid
dependi ng UQQS%%E%@OO A& BSRERT 206 &%ﬂeh%ﬁ%ﬁ vy ShAGkik YigeAd thgLheT

it is in soft or exanpl e. eW|r ess conmuni cat1 on system
1800 may preglctiie ahY DOEH HY Rbrederti@t 9the 80GESRN IThe HAALIRANaredsA00EXRHP! €,
macro cells 1802A-1802G nay cover a few bl ocks in a nei ghborhood.

[ 00203] FI Gincheifdrhtusbvabgsaran 2606 rpltlas yxaqieneadhcetthofamsy siverngd 2@8s
where one or nore fento nodes are deployed within a network

envi r onment 208piecs. fenatal qoyeragmecg@ig)ﬁggi rém?@teﬁ mdthirdesaerg ico‘i’epig@ aferA064
nodes 1910 (e.g., fento nodes 1910A and 1910B) |nstal led in

rel atively i’F‘a"eré‘i"@rarg@taWGrng‘é‘W\/l Y%’#‘?H’é‘ﬂ’te a(’%re@ate slhr?w(?ﬁ%" Bt Eh%?”@ user

d 930
networ k1046 Ceteg ereRelal il Bo Gt Rbunites SRS wetelhl ek
1950 via a Qﬁl-r 4 QUNRS of ﬁnﬁ@%v@ra@@q{%ﬂ %@6‘%:{ GRFindd &)iﬂ% gfveﬁ){‘rmr}% arca

connectivity ans (not s i“scussed ow, eac

fent o node 1@0200rrmacr@@w@ﬁ@& @b DOGH, t0sS OhY Br MERQfdcAoREkafCHEEInot shown)
termnals 1920 (e.g., access term nal 1920A) and, optionally, alien
access ter nimglbs deford Withiga giverc tagengt aeead 092 lor fi@@@B)aver&gm aptal B4 wor ds,
access to fento nodes 1910 nmay be restricted whereby a ?I ven access

term nal 19P92R3ly @@f%m%nbﬁy FGs &, tf@fo‘fd@épfgmmnqdé 1810 mﬁﬁﬁﬂé)%rﬂ@lto
nodes 1910 T8 SersCharGribold” exore Sﬁaﬁﬁﬁ%@%@% f?wﬁ%?éu%E o
i11ustrat es{)@é}atgf(@({w h&wgf’k ﬁ)SEOY 4{0%%?0[1”5‘[3&0%95996 Al ?923)61‘%{& apdb‘fil kfl 2]9

areas 2002 ng areas or location areas) are eac
whi ch i ncl ugdggaBRMRHRIn dIRES viBMAERE e Pih Ra1IGP4e 81'2'% 1%51dé}ﬁz§ e@ork
coverage associated with tracking areas 2002A, 20 OZC are
del i neat ed byvitdn@eitss d&n dtherasoras)decn@infoe g @Wﬂria@@oﬁbem aé’&%e@;ﬁiﬁai
represented by the hexagons. The tracking areas 2002 al so include
fent o cover a9, thegmess2BOBinal 1920 may bexanpd by areachssabdde H60fod iteanacro cell
coverage areas. 2006 é@e{g fem o coverage area 2006Q) is deg cted
within a ma80dilesiiwp dpoehy We@éa@etofﬁ%f)@o%\)@# (e2- dhe g padsy

ey ot 11 o TRRBPRECTIThE i RO et EBtatu P TS HR0 Tl Bt ve.
a large numpgr, of Jh%ggg%&@r{@ A5, Q5 SRS ﬁﬁ@%@%@g&gq k{ﬂﬁﬂd\%a% Beess

gi ven tracking -are Macro coverage area one or
nore pico cau&r@%e nBIEBH0 ML wEAAHOIubERb PR aﬂﬁ‘(fmé\%g iRl By 8 f@hi¥8Bde
tracki ng area 2002 macr o coverage area 2004. 00205] Re¥err| ng
again to FI Cég;hagdetlhmm)mmre @f sheulfl sorbpprogged GALOfery n&igSe hiag bk 0
mobi | e service, such as, for exanple, 3G nobile service, offered

t hrough t hebiabiardecoppretible oritheaistnmetoasteigdo1920n addi tion, an access

term nal 1920 be capabl e of operating both in macro environnents
BOZnE]y A femt(? nocle 1910 mag be deployged on a single frequency or, in the

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



52 single frequency or one or nore of the multiple frequencies nmay
overlap with one or nore frequencies used by a nmacro node (e.g., node
1960) . [ OGRMZjeonIv430Ne aspects, an access term nal 1920CTEB2008077104
configured to connect to a preferred fento node (e.g., the honme fento
node of the access term nal 1920) whenever such connectivity is

possi bl e. For exanple, whenever the access termnal 1920 is within
the user's residence 1930, it may be desired that the access term nal
1920 comuniigae §reqfdnty Bt &t drbSorO0fRe bl ARG ay d\RAZDR]m bi: SO
aspects, if the access term nal 1920 operates wthin the macro

cel lul ar nemsey keql@bdeshistd bpa ratromesdd Gidithoda 19408. nost preferred
network (e.g., as defined in a preferred roamng list), the access
term nal 19§@20@y dosimaaspedin asecncestefmnaltlfe0 mey be pordigered éal corataide k
(e.g., the preferred fento node 1910) using a Better System

Resel ect i onPlefEsrigmtogede (- grefe herpofomio godseithsacsess cumimzh P09 whenever
avai |l abl e sgsi‘ems tﬁ det erm ne ]%Nnet her, better stens are lffg)irzéently
avai | abl e, S CORAFSRYEEN POBIHG U CRYIE SHENEYeS TR AHESS SRR 't ed
systens. Wtk .Si bl : i . y
BRI o R A e R R e

search for themiRisitc BASHAEM BELSHS e A8 ogor epeat ed periodically.
Upon di scovery of a preferred femo node 1910, the access term nal

1920 sel ect 00208 f @irbondogectd Hibe fressaamindl o0 ditrdesi wishic theefiRge
area. [00209] A fento node may be restricted in sone aspects. For
exanmpl e, a @¢linéar nteverlo I Hddwit wenpt eaidingpnotsineiest preferrad netseriyfeeasis defined
certain access termnals. |Ln deploynments with so-called restricted
(or cl osed) T%REEFSEE FEmnglig) tefoess Beaingb k0 Mgy cralnusie seard fepthged
by the macrg cell.nobile network and a, define of f 0_hodes
(.o the FefiistBRthiTaRgtinme FREnBLRR AR 19D Rt 8raRiG user
resi dence 1 ] i t atil. : A : : i to
not provi de?\é‘ oerCtlgI?( egﬁg%’ %@qﬂ%&?&g%gé@%&%%&l@fa?lgl&{r[l)gﬁs&lty%&g ggt a

access, regiabmahé AReth@ait@iGystois SQUir&Rly AveldI0hnd ALSRANBL 3FBRCHS, a
restricted femo node (which may al so be referred to as a O osed

Subscri ber @socipie Motissublople8)red systames. tWialt thoraopiidesn aeryyihe @cdess tarminal
restricted provisioned set of access termnals. This set may be
t enpor ari | y 1820 per ki i degrch §7 specific band and channel. For example, the search for

the most preferred system may be repeated periodically. Upon discovery of a preferred
femto node 1910, the access terminal 1920 selects the femto node 1910 for camping
within its coverage area.

100209] A femto node may be restricted in some aspects. For example, a given femto
node may only provide certain services to certain access terminals. In deployments with
so-called restricted (or closed) association, a given access terminal may only be served
by the macro cell mobile network and a defined set of femto nodes (e.g., the femto
nodes 1910 that reside within the corresponding user residence 1930). In some
implementations, a node may be restricted to not provide, for at [east one node, at least
one of: signaling, data access, registration, paging, or service.

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

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



extended as necessary. In sone aspects, a C osed Subscriber G oup
("CSG') may be defined as the set of access nodes (e.g., fento nodes)
t hat shar &vQ2@dM3eI2 access control |ist of access ter nmMPOAIUS2008X077104
channel on which all fento nodes (or all_.restricted fento nodes) in a
region operate may be referred to as a femt o channel . [ 00211] Vari ous
rel ati onshi ps may thus exi st between a given fento node and a given
access termnal. For exanple, fromthe perspective of an access
termnal, apxtORRA af ﬁéﬂe%a%o% séfﬁcyas{p@é’@ fa (t165¢8 SuB§FBeG@8p WA N hay b
restrlcted associ ation restricted fento node may re?er to a ento
node that i defiredtas thetseitbfiabcesomelentnaemicencgcs) thae Sharé & t@Ambo keeess
associ ation and/or registration). A hone fento node may refer to a
fent o node mntwhhs,twf pévessdersainals.t &chimmal on whiglyalh Gmite eddas Goratloesgetahd
operate on. guest _fento node may refer to a fento node on which an
access ter nf%P npeesy | ’é‘rﬁf@g’a}:‘ Pp?até@%aﬁd’ﬁlr%féﬂeq 9 a5 d@ale Han§per ate on. An
alien fento ich t

Cermnat 1 o BFEL IRk ﬁ&ﬂi&fgkﬂ%sh&é@é@ﬁwxziB?fsrf-‘%l U Eve BEupEodERd o eiven
per haps eﬁe;&%&qmg&uw Sfdhpld efrgm’theg%ejrsfgg@ljnle%fan LQ&@Q@JmiFmH Sben.

restricted fento node perspe tive access termna

to an accessgenktehBiddhy fhato ARHREhbdedith Ro RGERED alddBiali®st X lrést&%dff@mcp
node. A guest access terminal may refer to an access termnal with

t enpor ary accéssayt e ivea foggd nodeitba i§ entrioted ddemeAnamiket @ aeaasd for
termnal may refer to an access term nal that does not have

per mi ssi on tsogstasadion eegissgtion)c etbricdgmen mﬂﬁdéndYQR%e@td feorto e lvaps
ener gency Si for exanple such as 911 calls (e.g., . an access

t er m nal th&’}‘ucgd OQCE%S@ teraing! t%@f?&ﬁé@éﬂ@?f&ﬁ%&@@pﬁ@lﬂqﬁ%sﬁ %st%@%@q@t er
with the re ”'re%retg ffémonoﬂe?g%mcﬁlo%f%é% {Olfml% r}g frr]npﬁrat% aut@cngsi( of 2

di scl osure e|n escrlbes vari ous i'ona

fento node. aécress%?%;’l&gte% AU RR 'féhttt@qlmdmw}é%r’to b Rl Aol GPWRRHFheMRY

provi de the sane or simlar functionality for a [arger coverage area.

For exanpl eacasfit@iindl @dot FaioRLdIte Sédtisidr@fera® oAPOR R 0D ARGS eiBiges
defined for a given access termnal, and so on. [00214] A wreless

mul ti pl e- aceéssgocsiegy il & atlispn systen1nay si mul t aneously support

comuni cation for nmultiple wireless access termnals. As nentioned

above, 54 [00212] From arestricted femto node perspective, a home access terminal may refer
to an access terminal that authorized to access the restricted femto node. A guest access
terminal may refer to an access terminal with temporary access to the restricted femto
node. An alien access terminal may refer to an access terminal that does not have
permission to access the restricted femto node, except for perhaps emergency situations,
for example, such as 911 calls (e.g., an access terminal that does not have the credentials
or permission to register with the restricted femto node).
[00213] For convenience, the disclosure herein describes various functionality in the
context of a femto node. It should be appreciated, however, that a pico node may
provide the same or similar functionality for a larger coverage area. For example, a pico
node may be restricted, a home pico node may be defined for a given access terminal,
and so on.

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

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



each term nal may communi cate with one or nore base stations via
transm ssions on the forward and reverse |inks. The forward link (or
downl i nk) WeRew#3sd2 t he comruni cation link fromthe ba®€TaiSatsoTiost o
the termnals, and the reverse link (or leink) refers to the
conmuni cation link fromthe termnals t3 the base stations. This
communi cation |ink my be established via a single-in-single-out
system a multiple-in-multiple-out ("M MJ') system or sone other
type of systegsh telniifd boly oBrmMuMidaeekIESRTRIRY Sas8Watibidlvea &Mﬂlis%{oﬁ@mh%

antennas and nultiple (NR) receive antennas for data transm ssion.

M MO channelforfrardae rimerdeHmkNTTher fangari tinka (ud dbiRnligd) e¢fee t@athe eamasnivayonbe
deconposed into Ns independent channels, which are also referred to
as spatial dhkAREiEe baghstedonygo therterafingts, angRthe revsets Lok (ethwlin) refers to the

i ndependent channel s correspgnds to _a di nension. The M MO system nmay
provi de i onB%’éf“‘ﬁ%tﬂ‘%no‘FilfafFFE‘gaFé@B?“}aL P ghrehase plénigh Ahis camamBicaieater

l'iabili if | . di ' | i ti .eat.ed h
il 1ol e 7 A AR R B TR SRR o A SER PR R i wo

system may $4AnA6) SAEE, 8 Bhsian l8%/sferd DD') and frequency
di vi si on duglex ("%%ﬁf). Iﬁ1 a TDB ygtéﬁfn%he forward and reverse

l'ink transnmgrRisns AVMEMDsyishier &AFBYS MBEPRNFTY) QSR AntSfhak BRd mhlBle (V)
reciprocity principle allows the estimation of the forward lin

channel fr omscelve anteners §& datartkanehasinel A MINI© cemrabl fesmediey the d siangddi nt

to extract transmt beamformng gain on the forward |ink when
nul tipl e antehiatecaive anouiap gy de decompeseideied ipdsppndent domkl, which are

el oyi g VAT OET ChONE L POIeTT S GG B B one.
enpl oyl ng v T\l & one
th de. ; Gt | I hat b
el oyed o T ARy irSPEMeR D RPNENCts a R Bar TEROE elclrbelRM 8

FIG 21 il gaploaé®ser@rmihlc8 &8 ShigRMiSudhibhParifor Groatd o1 A6EBS $r RO NT)
and a mﬁrelesé deV?%er21§b((%.g%, an g%%%s% té%ﬁ?ﬁal) o% %P%D

syst em 2100 addtioahgintbavibaeitidd dlated bpflk intuliiaé aafsait sdregEberanhndata
streans is provided froma data source 2112 to a transmt ("TX') data
processor 2utikized. 55 [ 002181l n some aspects, each data streamis

transmtted over a respective transmt antenna. The TX data processor
2114 f or mat $00248lded’ MIMY ysicar manswsor Heedivasion durde GTPBY) ewdieddenca

i r o oo L BR bR, 1RR Y ARAS TR RRISTER el Bhe hlantisSions
are on the same frequency region so that the reciprocity principle allows the estimation
of the forward link channel from the reverse link channel. This enables the access point
to extract fransmit beam-forming gain on the forward link when multiple antennas are
available at the access point.

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

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



[ 00219] The coded data for each data streamnmay be nultiplexed with
pil ot data using OFDM techni ques. The pilot data is typically a known
dat a patt &v0d2000@39432s processed in a known manner and nmRyThS2008eT 1@t
the receiver systemto estimate the chagﬁ]e response. The multi pl exed
pil ot and coded data for each data stre is then nodul ated (i.e.,
synbol mapped) based on a particul ar nodul ati on schene (e.g., BPSK
QSPK, M PSK, or MQAM selected for that data streamto provide

modul ation 0798 S .In Jdife ABbds, adheat:COdhM s traa@ﬁhtfs%%@gﬂe%cﬁwtr&%h
data stream may be determ ned by instructions performed

processor 2i@6nnaAThaTX denmbyesol32 14rfymstks Qdodesd) hfinaakoe ehe tﬂlﬁﬁ(ﬂdaﬁ&fdﬂ
other information used by the processor 2130 or other conponents of
the device gachGlata[sooaRd}s<The apadighlat twingsyhdiot wldctsd fa thatdlatastrsam eans
are then provided to TX M MO processor 2120, which may further
process thepmﬂiﬁlcafki ta'syrrbol s (e.g., for OFDM). The TX M MO

P onseer ver TR HE Lo ?atfﬁl;”%”gﬁﬂ'@%%%%‘mﬁ VB BB LAEEFRE bofhrer
M MO procesggp é%%meme[l%g g g«&% ﬁ'f’?ﬁ? {;gfﬁh Qdat ;ma'@ of

t he data stre and to e sy i's being
transm tt edprdc3ePih]a HE3GA ridnABiSHEe lmﬁ%e%@.e%t HRGEENRS sy%'ftqn M Q6RaReR a
respective synbol streamto provide one or nore analog signals, and
further condndnheinsspbeseg The ambtiilésicd pilofanki tedel, daanfdr ¢xok dird etié) istti
anal og signals to provide a nodul ated signal suitable for

transmi ssi omogyleted e sk wppsdkbascd\n grpraii¢udar eep dalagombahieme darg., BPSK,

transcei ver 2122A hrOﬁh 2122T are then transm tted from NT
ant ennas 2122 M-BuigPr21 20\ sedegietcer that %ﬁta me@é(zpthdetwu%w ce

2150, the t t.ed t

21524 th?ou;ﬁﬁ%’l‘%zﬁf A e, L Rl Por PR R 2155 1 <
ded t 4 3‘%%

R e e 3‘%3{ 2?%@#?,‘35‘2@“9#“9%. 3s

downconver t sthredorb@eipeetd, ietal ﬁﬁ&ith&@lf&ﬂnﬂiﬂah useditgithd ;ﬁr@@es&d?@l@@&ditﬁéronEd
signal to provide sanples, and further processes the sanples to

provi de a cosmpspondi thg déviec?] Med" synmbol stream [00223] A receive
("RX") dat aﬂﬁ{gocessor 2160 then receives and processes the NR
recei ved syhBR0st fbamodplation symtolsefnselbdaiesiecams sip thesprgvided @ a TX

ool str eMIBT0 TRl 120 BPbEE B oomarss Mgt Pupals (.. for
dei nter | eav geo\indd9coMam PAGL. AF15) B ”Pa%' A8 TR R YRk 1

traffic data St eam e pro ess ng

processor 2{HK, !réxs@e%@?i g&wmm& %Mh@@ﬁiprmgm@xsgebﬁ tﬂ&Mw{@Ao

processor 2120 and the data processor 2114 at the device 211
[00224] A ppagessar12l fflicp deinndiraaid yeigiet ey ik BasboMbithc Mtestﬁ&dis Iagd to
matrix to use (discussed below). The processor 2170 fornul ates a
reverse | i nkempssngiomovipeh the mgnlpl mrelterrigdransdisiedpor ti on and a rank
val ue portion. A data nmenory 2172 nmay store program code, data, and

ot her infor 220N Feehyrarpoaivia 2A2resgisenand DIFCHes prhRsClv PGP

the device 12313(-)%'9(3[6 one or more analog signals, and further conditions (e.g., amplifies, filters, and

upconverts) the analog signals to provide a modulated signal suitable for transmission
over the MIMO channel. Ny modulated signals from transceivers 2122A through 21227
are then transmitted from Ny antennas 2124A through 2124T, respectively.

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

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



[ 00225] The reverse |ink nmessage nmay conprise various types of
information regarding the comunication |ink and/or the received data
stream THeOr®98394% | i nk nessage is then processed by &CTXSHas/er7104
processor 2138, which also receives traffic data for a nunber of data
streans froma data source 2136, modul ated by a nodul at or 2180,
conditioned by the transceivers 2154A through 2154R, and transm tted
back to the device 2110. [00226] At the device 2110, the nodul at ed

si gnal s from jd@ndievhs@.o2 ¥ersaiBplifRE SindeE whYorlvBes) aREPBARS rdebR4d signal,
conditioned by the transceivers %122, denodul at ed by a denodul at or
("DEMOD') 2d4fdizesithd cpndittesd eginddyto aroRXedamplepraod sther pradebestice @xiptcaed
the reverse |link nessage transmtted by the device 2150. The
processor 2pB0idehidarrawording ireecivid sympeletreasdi ng matrix to use for
determ ning _t beam f or m ng wei ghts then processes the extracted
message. 5{;0023822%%&?1@”3 B L proc i 1140 e tatvor S REpsRtATREAtA on
conponent s . nel ude one qr re_conpon that perform .

“ntert or encioperd Fatoo iRt M B bETRR  Rear A DR i csvenn
interferencgads E@hn%ﬁ%&ﬂhe FOPRAREAL S)frﬁg)q 3!?@3)61s‘? qgi@ &fa Wot:&sérhe

processor 2130 and/or other conponents of evice 2110 to

send/ recei vel16) g&adenddalatds 0aBiRA Qb altedbes® s beohetec 8%l HBo1 3EHEM) tAS
taught herein. Simlarly, an interference control conponent 2192 may
cooper at e wrdachvdr ftes tpafhc dets G tiR1dAR surehoThe pheessing i oeaiX dawfprddassor

device 2150 to send/receive signals to/from another device (g@g. ,
devi ce 211081601 cemplamentpey ta gist pafoamed by AetTf WHMEhprhcessari2d @0 anditbe AXd

2150 the functionalit f ar re of the described components may
35 ivocrnigd atptipanarn S

be provided 2100y exanpl e, a single processing
conponent ovid f | onal i f .1he interference control
conponent 2 8B§nd_‘% rgé%rg%@gz(gé%rmg%gw é‘ﬁgnnéﬁf“\ssi%}_lgl& rf)rcg%lrel Isnla%x foruse
conponent  MaysdAERY baBwd Mend HHGkIR DA fo¥imateh B 8evefit Bk %@g&g&&ﬂﬂkh@ 2
conponent 2192 and the processor 2170. [00228] The teachings herein
may be i ncomaotxaihésk goffich andrairdikSyvalyenRsticf A erHRnoal 2100 nfySteR@Brogram
and/ or system conponents. In sone aspects, the teachings herein may
be enpl oyedcdds, datmahd bikeinficmesesn wyd be thepagakior2 B0 @ vpocdmpmgents of the
conmmuni cation with multiple users by sharing the avail abl e system
resour ces (89YcS2150- specifying one or more of bandwidth, transmit

, di Lnterl i d . F le, the t hi
Rerci h rmy B3Rl 0615 GPARY BReBF nB KA MBHERGYe AEMRSTRON ng

t echnol ogi es,,. VI S] It i L A") S Y

Il ol o Car B SR PR BBk By o o i Megh e tnk

Hi gh- Speed RRedsgd is@l%%%ﬁ&eéééh"@?@\ffx ddtPhdcdssar 298, 1eHTEh aldd 1¥Beitds\Hadli Odhta
Mul tiple Access ("TDVA") systens, Frequency Division Miltiple Access
(" FDVA") sy s&irememb&i efglae-sGasms fom kA soliSEC2 FIayAioHulad be Asnoditatdiagemal
Frequency Division Miltiple Access ("OFDVA') systens, or other

mul tipl e acewsktioned hnihgiegsceikeniZl 644 duoughrdhiAR canditonsisijtsd bavkdorthicoyi ng
t he teachi ngs herein nmay be designed to inplenment one or nore
standards, SEE$F 3301 5. 95, cdma2000, |S-856, W CDMA, TDSCDMA, and

ot her stand A net may | npl enen radio te ol ogy .sugch
as Uni ver safdlﬂzg Té“rE rEEe\esqu’ l"s}ﬁ?@g}%ﬁ?\%@% Sl%miﬁ’ll]%&ﬁ' ﬁl,e dgﬂlﬁ%gg@(ﬁm %%mg%cﬁe
ot her techn ; %@q : i " Y. The
cdma2000 teg%ﬁ%?ﬁggw %&%&’%@goﬁg\fb AR AN 0 el B e T
net wor k may démBh@&n®NtDEMGIDH) 0 14® G hd ploogike SMCOR Rlafd RlksoDY 4268k @4ct
Mobi | e Conmuni cations ("GSM'). An DVA network nmay inplenent a radio
t echnol ogy geotveas linkahossge Ui tédbiERAEYice 2 IBEETBO Arotdssorl HEEHRA2. 16,
| EEE 802. 20, Flash-OFDMr), etc. UTRA, E-UTRA, and GSM are part of

Uni ver sal Mdgpimancperiigtoprmsadisamabix toyise Brdetemnmss the beam-founion weights

herei n may the i Iemerﬁt ed in a 3GPP Long Term Evolution ("LTE")
then processes the extracted message.



[ 00229] The teachings herein may be incorporated into (e.g.,

i npl enented within or perfornmed by) a variety of apparatuses (e.g.,
nodes). | rwa@emeoswpects, a node (e.g., a w rel ess nodekpcCirnptoeserried
in accordance with the teachings herein y conprise an access point
or an access termnal. [00230] For exanﬁ e, an access term nal may
conprise, be inplenmented as, or known as user equipnent, a subscri ber
station, a subscriber unit, a nobile station, a nobile, a nobile
node, a renmpR29t atHQM 1 Asd iBIRERes 110 PetBlmAid8ET cdrffoRbRainay thcHRi€bne
agent, a user device, or sone other term nology. In sone

i mpl ement at bomsreadmpoN@SSthiitgcffbma intdriyenc Bfitics paativnk hidaaght hedeapFene,
a cordl ess tel ephone, a session initiation protocol ("SIP") phone, a
wi rel ess | oexdmplagp iftenfigrence (SNGERON cortryd e pmporaint 21i9ginay coassits trathtthe
("PDA"), a handhel d _device having w rel ess connection capability, or
some ot her BIACEHH] & 3Pra¢asahsigondoras o dmisvicad i btogend/ Yeé‘i‘ﬂé%@glif%ﬁe m
Accordi ngly ne or,nore. aspects.t t herein may_be i.ncor.por.ated
Mto 8 phonte/ PR gRoend ledicR BT A AL s S RpE e et et e
(e.g., ala ' ' [ I

conput i ng dg%?’g%C?@%gﬁg%ggg}aggﬁ%mégﬁghggﬁ g%ég%? %,lﬂ)aér?il%%t% Fe]llF fai nment
devi ce (€. gcompforltHSiof the?RvideYi Ao sehdtbdoR @@Miscz@/fmﬁ{an@th&a&e%!idel(&.g.,

radi o), a gl obal positioning systemdevice, or any other suitable
devi ce t hat désceciiD). gtisted!d & appreviated ekt orvtaeh devider2e l @ sad MMedithem
[00231] An access point may conprise, be inplenmented as, or known as
a NodeB, anfwsrpelelty of tvadr ooreeafls deserdiet comperrents rRNdE)prodddsldyer single
station ("BS"), a radio baﬁe station ("RBS"), a base station . .
control | er FoBERBCHt Lor prampls, @ sigleairocsssing sainopert gy Pryvidgihe fupstensliver
function ("TF,). .a-radio transceive radi o router,,.a hasic, service
sot (B35 ) Or ik B pEARe ol bR IPEEIEE{ 2100 sl bris B oG ARG | oy

t ermi nol 09 prot Qi 2dmpBucRORy BRARE R AnORAGH( B¢ thein@FBREL8Ar0l M)
may conprise an access node r a communi catfon system Such an
access nodecsmporRhioMiodand frepre%aaPL €0, connectivity for or to a
network (e.g., a wde area network such as the Internet or a cellular
net wor k) vi @028 r ddte trachingdicess map hmurbpatdtanintol vakiottypdsef net wor k.
Accordi ngly, an access node may enabl e another node (e.g., an access
term nal ) t&OHBERISHION SHHEEMD I/ PrsyHIREOBPIRONISF Wiheamorsasdls. jhe tpaghings
addition, it shoul d be reciated that one or both of the nodes nmay
be portabl eFFT rT‘Wd%ﬁo‘i%’?‘%Qé%?“W lpé%-?%ftswﬁaﬂ-cwﬁea&ﬂ%npomzss] Al so,
it should b ' X w.rele de _nmy._ I apabl e of
transm tt1 ne anarsr R anth HRb s bR B TR SR PR R By
(e.9., via gdfyag oﬁ@&rkﬁ&telo@BandwT&}H,Stran@nft%s@be{eédi@%ﬁm@rléa{zﬁg?dmtsé Bh).as
di scussed herein may i nclude appropriate comrunication iIntérface
conponent s fer gampk| gettdachiaks iodreid play Galpplitias haCehceo apabiamich} of He
comuni cate via a non-w reless nmedium [00234] A wirel ess node may
conmuni cat e folioavingtechoplogins eCaderRivisns Midtipi ficcess (‘6D MATK systehat Maltiple-
based on or ot herw se SUBEO” an&]-sui table wirel ess comruni cation

technol ogy. CRBIer SR BICHRNGbre et CDRA @R A desinagead acke
focal area. fetuiorRRBAS Tisthr et bt RivinoadiplinsAccen; S8VRGy *°
communi cat| S8 TSt hRapEs DGR RIRP A esh Y PALE Ry Shnt SO B

di scussed hep&iA ((S&-BDMAPMAte D ho SnbMire GRebMPD WM u e Abces@nd SO

on). Simlarly, a wireless node nmay support or otherw se use one or
more of a v@IORIMAGSS systemsaapirdimugiphodotatéchniqoss. mMulvirtlpdsexsinnginication
schenes. A wireless node may thus include appropriate

system employing the teachings herein may be designed to implement one or more

standards, such as [S-95, cdma2000, IS-856, W-CDMA, TDSCDMA, and other

standards. A CDMA network may implement a radio technology such as Universal



60 conponents (e.g., air interfaces) to establish and comruni cate via
one or nore wreless conmunication |inks using the above or other
wirel ess BOEIMI03%E33 on t echnol ogi es. For exanpl e, a w PETAS00HOTR4MAY
conprise a wireless transceiver with ass ciated transmtter and

recei ver conponents that may include varrous conmponents (e.g., signal
generators and signal processors) that facilitate comruni cation over
a wreless nedium [00235] The conponents descri bed herein may be

i mpl ement ed Teftedrid RatiBtAcceds (WaYRA Y REABLI000.Dr kOMELES: tea%mogg, UTRA
appar at uses 2200, 2300, 2400, 2500, 2600, 2700, 2800, 2900, and 3000
are represemnchden®/-&DdeA bas Lok Ghig Rate E14IREY Thineinad0@0 teblinatdes covars 1S-
sone aspects the functionality of these blocks may be inplenented as

a processi ng0ey $3-8pranhlS-8di vrgdede 8rTDNAaeprok ewyomplsowpionedies. | n
t he f ti it f th .blocks | be i mpl t ed
Going. Tor Ssehpire ik a7 GGt s ior i CORE B are G B rah QEDMA
> oot N 4 bhero . ‘ o
ot ude b Rat ByrmaiR T RGeS St el sTER LR BTrE) 2Rk
conbi nati onghher epkr 756%.16}1%&'8@@.%,' Etié’sh%lﬂ%ﬂ%% QicPh PGS UFRATEYD 8SM

i npl enented i n some other manner as taug hérein. I'n some aspecfts
one or nor eaffpatthe UnashriMebide kdedomonlniztion 8ystedsd (‘AN TODL ITAR &achings

[ 00236] The apparatuses 2200, 2300, 2400, 2500, 2600, 2700, 2800,
2900, and 3beeinraay Yenviplaientxden o 3GRBLengdcum Esolttiat (“hER )pestéras m Vine-
or nore of the functions described above with regard to various
figures. | nMobyeBiegdberd( UYHE) systempraad ethgponesmfsysems. Hel | hraeleescofice
controller he | erence. controller 2 may provide .
functi onal | i@‘?@fh&% ?%@E%moﬁﬁﬁ%wa;masm fircieloae Wﬁﬁ&e&z@b%
a profile s Yy j ns. ffset . ns. 2402, an..

i dentifyi nggﬁg%%ds}?gg%g‘?wgﬁg bIZ(l:St2t ?g% mﬁ%ﬁ&%&gﬁghﬁ%%?} n%g%gr&ne%@f lfr’f:gaptl,g 8%de
means 2702, (@3@roaes sy, 1 5Ees ﬁ@ﬁﬁtecﬁn&w@ﬁm&u ROYSSPIBA0ST, 43P¢.DO"
an attenuation factor means 3004. In sone aspects, the conmini cation
control | er B2®),RevhhRewB)rteohAbioay aaiotb@néchadlbgies. 328 may provi de
functionality relating to, for exanple, neans 2204, 2304, 2404, 2504,
2604, 2704, (82221004 he teackiogsheagpeary de¢ inchepotater ing (e gntimplemente@@Rhipror
the timng controller 334 maty provi de functionality relating to, for
exanpl e, ti RETRYTIFE&KL2 vl ofzgpratuyss (aggpodepl In &m%éﬁﬁéc%%@g? €.2-4the
conmmuni cat i on ﬁeont roLJ en 33 rraé c%r Vi de.gggcti nal htg relating to,
for exanpl e’ FIS MSELIMAIGERdA & Ce WHN Ei5rief CHOBR ATTEN Ay SORPH AT
processor 3 Ay, Arovi f. Jonality relating to, for exanple, the
processi ng %ﬁ%ﬁ@gggﬁ?ﬁe?&&nﬁ%@pects, the transceiver 302 or the
transcei ver [@R40) BFoPEQWHIE af WOSE] toRahd]tay Bhdtikd) Bc hﬂ%e&l&{te@a@m e,

t he signal determ ning neans 3002. [00237] It shoul d be understood

t hat any r ekesvengmistoecqaipnene asnbschibsraianion i snbscabaasitgnabbidrstaioaha as
"first," "second,"” and so forth does not generally limt the quantity
or order of mohded rehilsmads a rRpeth siation, aeotd éaringrah tai voersemeiyal breuses eggnt,

herein as a conveni ent net hﬁd of .di stinguishing between two or nore
el enents or 2UHEHEEHERST MERthe tERERRIOSYTHE SOmE MRS BPHHIES fyaqcpysdermypad

second el e t S NO hat . onl.y t el ements may. be enpl oyed
there or tha yt% ﬂ%gﬁsfseras eh‘éqggﬁegeﬁﬁonﬁnéé Olsté%sct\é\%ghc{"ﬁeasse S&%‘(ﬁ‘}/tbagg?@%?ocp%
SOMe nanner <« th S y
compr i 6 onb By TneR RS RLA B S Saord Py RS

woul d under gtrard’)diaindhdld OB HaOmo ekl BNRAb&ioRRYpddEity,aRkesethed
using any of a variety of different technol ogi es and techni ques. For
exanpl e, datwdiablerpseaessing davese commun dsz winlksy mateno nAceeidimay, one bi tsie
synbol s, and chips that may be referenced throughout the above

descri pti on2ypEis bughidsreis Bay belinsgrpomtadapie s pheng (eentascellelporphone pesmast i ¢

waves, nmagnetic.fields o articles, optical fields or. particles, or
9 p}twne), a computer {e.ﬁ, a laptop), a portd%e communication dev1ce?a portacble

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



62 generally in ternms of their functionality. \Wether such
functionality is inplenmented as hardware or software depends upon the
parti cul arwappisiogssi on and desi gn constraints inposed actidsecosveEnadl |
system Skilled artisans nmay i npl enent tpe described functionality in
varyi ng ways for each particul ar appli ca ion, but such inplenmentation
deci sions should not be interpreted as causing a departure fromthe
scope of the present disclosure. [00240] The various illustrative

| ogi cal bl ogksice, Wb%@vicé}!&@'a§zlté1ﬁ’cé'rEc;ﬁoﬂ%%%blHﬁ@itibﬂin%Qﬁs@&ﬁHé@& W

t he aspects disclosed herein may be inplenented wthin or performed
by an i nt egogiceshi@bledavite (hal i€cdnfigaredac e@amuhiSitoiviaal wir€léss afedageess
point. The IC may conprise a general purpose processor, a digital

si gnal procd&®3l] ( B8Rccesapompplay carnpune, bpiepldmantddras sgrkaven aca NodéR, an
(ASIC), a field progranmmebl e gate array (FPGA) or ot her programmable
| ogi ¢ devi cENoMIb aTitia ngHOB GRUPARSREEy & pisgisation(Ber begsdiaperaiogon

;éﬁ%ﬁ_ﬂiﬂi . (GBS0 Bt Bl Ry ) r S RERCT S sBHPL T Aihb s
that resi de aER e FRAC T e B R ERA F R R SRS R e

pur pose progassRYl, aBYteRRd3 eV SBRFBSES SR somb Bihet AmiiBCeAhihEbRRL | Ve,
t he processor may be any conventional processor, controller,

m crocont r ol[08232] orTn sérat sspuEs hhode (c4., ph ac@sS@int Yy adrifrisd@n access node
i npl enented as a conbi nati on of conputing devices, e.g., a

conbi nat i on fefa cenpBRiceHan syseims rBish ot egseynodg b preafide; forgkample,

m croprocessors, .qQne. or nbre m croprocessors in conjunction with a

DSP core, ofCHITBIHEF OSBERREHK (chirayidgArea pooRa fuch es the lufRaet Steood
PRI o R R A M v B
pref erences p cbdrdin lﬂ&g&fc@&%gge Bﬁ?@n&b%ﬂéﬁl\%ﬁﬁdg?e. ! 91?5009% tgﬁ'ﬁ? A Ghy of

steps in the processes nay be rearrange rémai ning wthin the
scope of thacq@sLsRIMolticscbas bither ful@BnalEy ONPAAKIoATit BRSUNPSL Sipfdci®ed that
present elenents of the various steps in a sanple order, and are not
meant to be oh¢ on odtdof the tdres spag bk hHogabde dein somelthes.arkaliyelp nespntabit,
[00242] The functions described may be inplenented in hardware,

sof tware, filAdk e Ale: itahguld brppmegittehthehwiselrss nofle mapbenambledfi n

sof t war e, thefunction/s maé/.63 I . . .
transmitting and/or rec€iving information in a non-wireless manner (e.g., via a wired

connection). Thus, a receiver and a transmitter as discussed herein may include
appropriate communication interface components (e.g., electrical or optical interface
components) to communicate via a non-wircless medium.

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

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



be stored on or transmtted over as one or nore instructions or code
on a conputer-readabl e nedium Conputer-readable nedia i ncludes both
conput er ¥QerXWYE3MIdi a and conmmuni cati on nedi a i ncl udi RQT/AROSrET104mM
that facilitates transfer of a conputer {?rogramfrom one place to
anot her. A storage nedia nay be any avafYabl e nedia that can be
accessed by a conputer. By way of exanple, and not limtation, such
conput er -readabl e nedi a can conpri se RAM ROM EEPROM CD- ROM or

ot her opti cadmphindhs #4.0! APRicrfBE) & dstablliiSdndTbRAAAR R viOLR: niRO WakleSs
storage devices, or any other nmediumthat can be used to cany or
store desi r esimpuoigitamimesesingtht Beovict Bthef wirtisisrdofimuditation teclaiofogies.
structures and that can be accessed by a conputer. Al so, any

connect i on Fer gremplss & yickswede maycnpotisra wisldnittapsoriydi with afogiated
exanple, if the software is transmtted froma website, server, or

ot her renot B2EHHHEnd &eayecompanents thatypreinchiiggrioygp eqrapaasns £-2-t Wit ed
pair, digital subscriber.line S al.. W rel ess t.echnol ogi es such as
ot rared  BETOR AR HEtH Bttt bR esl S P = s B
cable, tws ai i : I j ,
radi o, and L@g?%ﬁmggegﬁp ?n%éﬁs\gh%glb?%&trﬁg?%gﬁegﬂ% Eglﬁﬁtggnlrf‘g‘zﬁdﬁggﬁagg’
and disc, aRrefs@h HSIGES D2 -I30ChHERSsELNAC30d] Bmo(£ah, 20800030,
optical disc, digital versatile disc (DVD), floppy disk and bl u-ray
di sc where @96k sndi3fdlalerepepmadus e sciddsaf magnegited fuhtiyonaltiodle. th sos
reproduce data optically with [asers. Conbinations of the above

shoul d al soatmscts felfurrsignality pi theseridooke oe boimplompuiedss o mackaphesyststi a.
In summary, .it should be appreciated that a conputer-readabl e nmedi um

may be inpl PP QT BRYF HUFEHB LM &t SRTPE F Beaienalipoysiesy
Tne bl oy BioESREy B inflerinscalRind, BF LG, 3ERET Doty RESH &Rt
cnab PErson S ed in ] Sl

i sclosure mvc?grr:&thJércﬁﬁggdé.%tA%@. hoalshas& ﬁ&g@%ﬁé@c}gﬂm Qﬁcdugf@s y

apparent to those skill In the'art, and t princi

defined her gicludsRyrdessanpbinedelh@ifiged aapRGkes Wrishas torfisiR@idnl tRgedr om
the scope of the disclosure. Thus, the present disclosure is not

i nt ended t oThefuncmmaby df dhesh bloalsyrdset isaysteovap dneneidin bunbe dtBertroenner as
accorded the w dest scope consistent with the principles and novel
features di SEEdEErimdnspme asmsats prEoTnaepStiREsioH kockHm HINGERT BNrarE
AS FOLLOW | .A nethod of communi cation, including: i dentifying
a first porfP$Waf a downlink timeslot that will be used by an access
point to tr It La.Secor i i i t
W1 not belh2sy by 'f AL ERERR2BERIR AR AL A0M PhodTtnd, TR, Bhq 1008,
downl i nk i Nkt iRLRRGRe oMASFShauld eIk hiayihBGortlene dr nithe 81l BRCAG
portions includes determ ning an anmount "of interference associ ated

Wi th use of dédesibdd abste ik tdgarl tofvatihie fgows) indontel sspRtspbneadtGnore

determ ning an anount of interference associated with use of the
second port Fempaknts héthd avterlférencetconeddleoB20 enthe mémttrange eomtrioleli amiayn of
the first and/ or second portion to the access point. 2. The
met hod of cPEVieIfuncifetlEy fPlatig 19, derpmpieat HoRORiohge mipans 226 pseflond

ti i ncl -1 denti fyl t | t bset, of. a pl j f
Clbsots of | CIEE N T o) roapbts=elen metd 20bos ohefifePaPotilianh g

subset is a i i l ; r _ at
east one otherHEhER rihyndod Bl AAMY B oL AR A 956

3. The met hagngfit itk Bekns1902, orfati bk iflatio b tdfinBehs 3604l RGokR@spects, the
i ndi cation or another indication to another access point to instruct

t he anot her caomesisatjpaicohirditer 324 ot thaoenmtiniduiohrgnttdiler $28 wby porvideon of
t he downlink tinmeslot.

functionality relating to, for example, means 2204, 2304, 2404, 2504, 2604, 2704, or
2904. In some aspects, the timing controller 332 or the timing controller 334 may

provide functionality relating to, for example, timing means 2206, 2506, or 2706. In



4. The nmethod of any one of clainms Ito 3, wherein the identification
of the first and second portions is based on at |east one of the
group consyeeemg3wsz a quantity of depl oyed access poi RCTUSLOST 703K

traffic associated with the access point, and downlink traffic
associated with at |east one other acceéé poi nt . 5. The

met hod of any one of clains Ito 4, further including: determning a
timng offset used by another access point; and sendi ng an

i ndi cation edmé Bpedth, M @nohim@itioh SortiMeAT0a8S, ROVIAL filnCiS¥NGHERRZS,
timng of the access point and the another access point. 6.
An appar at usorfeamplonie riceiatnigaitsans PRO2udik Rgne aspects, the si@ansrofe@sor 366 may
identifying a first portion of a dowlink tinmeslot that will be used
by an accesgrqyglerdinationslitaraating tader examplsothd ppwessingrmesns 244, doverhé nk
ti nmesl ot that mAIL not he u%ed E¥ the access point,  to transmt_ in
order to ni BYRGEEIHBIFTRR S0ACRME dieatrelrer MHara novide Anpigpaity reladng to,

first and second gr%jonsihqpludes d%;e&ﬂbning an anmount of
i nt er f er enc& a0 AR e (R TR BT EHE i st portion of the downlink

timesiot anfudgyer T Bhid RAndRIal mof ol M RLhE! 816 IARIOM:AA Gkt N

use of the second portion o _ timeslot; and neans Tor
sendi ng an daidabh Qrhak “£RE” Flebdild, "and s forheRR bt ReAdraIfNih® tHehRantity

access point. 65
or order of those elements. Rather, these designations may be used herein as a
convenient method of distinguishing between two or more elements or instances of an
clement. Thus, a reference to first and second elements does not mean that only two
clements may be employed there or that the first element must precede the second
element in some manner. Also, unless stated otherwise a set of elements may comprise
one or more elements.
[00238] Those of 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
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical ficlds or
particles, or any combination thereof.
[00239] Those of skill would further appreciate that any of the various illustrative
logical blocks, modules, processors, means, circuits, and algorithm steps described in
connection with the aspects disclosed herein may be implemented as electronic
hardware (c.g., a digital implementation, an analog implementation, or a combination of
the two, which may be designed using source coding or some other technique), various
forms of program or design code incorporating instructions (which may be referred to
herein, for convenience, as “software” or a “software module™), or combinations of
both. To clearly illustrate this interchangeability of hardware and software, various

illustrative components, blocks, modules, circuits, and steps have been described above



7. The apparatus of claim®6, wherein the identification of the first
and second portions includes identifying at | east one subset of a
pl ural ity vod200b39ei2s of the downlink tineslot such tharcnwezeosotrive at

| east one subset is associated with |lo downlink interference than
use of at | east one other one of the subsets of the downlink
tinmeslot. 8. The apparatus of claim6 or 7, wherein the neans

for sending is further configured to send the indication or another

i ndication peheAMYLNREMAELASS fiRRlidHalibO WRSheYadh ﬁﬁ&lo%l% hsei’fnpi’&ﬁe‘r‘lﬁa% as
point to not transmt during the first portion of the downlink

timeslot. hardware 09 soffeee agRadaipss tiaf padtity:lad A RAticH idM8sibn tehsBaints
wherein the identification of the first and second portions is based

on at | east ingrescdén thhevernrld syyteom nSKibed argsap$ map ingplamentttye dekcribepl oyed
access poinémp downlink traffic aSSOC|ated wi th the access point, and
downl i nk t r elienalilyds ¢ pringdvas £oF caeh pasiarar gaelicstien Roub%iehggplyaﬁrmtm

10. The apparat us ne of ains .6 t

reans Tor | B RyReT P e S St rait b iereis Bt i se0ps of fhge
of f set useddgy ot her access point, and to send an indication of the
timng of f set to the access point to synchronize timng of the access

poi nt and t [y\2a6\0t hee vé’:‘{‘cﬁ@?ﬂﬁjsﬂ@tﬁﬁtl@gmalblocks, mbHulef) aﬂ@%ﬂ&ﬁ'tsggsc%éc?l €ss
comuni cat i on, |nclud|ng identifying a first portion of a

downl i nk tIaambﬂkmhhﬂt&ma#kmbémds&ﬂlhymammﬁbﬁﬁ@ﬁmﬁ@ﬂ@ﬁwﬁﬁnbfﬁﬂﬁﬂméd
and a second portion of the downlink timeslot that will not be used
by the accebsapuiagratedociicnd I’} ai peogssdenmina, arianjagasepaawilbhe Hk may

interference, wherein identifying the first and second portions .
i ncl udes def%?l?ﬁSﬁuar&@ﬂ%{ﬁl PYRROSHPTOgFSsont digftalstanabrrgessens (B8 awnnlaww@ of

f d d
of i nter 1 of et in g Fud U ANICh e Do e BRis adtesm MR ro e ™
downl ink ti ?}a%nab?é‘lg%w éievm , diskfed o &Itfaﬂ%tgplo%ged&ér&%ﬁnarFaWa}' on of

the downlin i nmesl ot refraining fromtransmitfing on the second

portion of tdigpdhensldidtkidal #ms]o@knts, optical comﬁ&}enfghﬁedﬁﬁﬁlbﬂ@oﬂﬁoﬁhﬁ' & 11,
wherein the identification of the first and second portions |nciudes

i denti fyi ngamt combarstion Herwi besgined fo gerfolmrtiad fuhytion dssohibet ieraid, ahith eay

downlink tineslot such that use of the at |east one subset i's
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general purpose processor may be a microprocessor, but in the alternative, the processor

may be any conventional processor, controller, microcontroller, or state machine. A
processor may also be implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or
more mICroprocessors in conjunction with a DSP core, or any other such configuration.
[00241] It is understood that any specific order or hierarchy of steps in any disclosed
process is an example of a sample approach. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the present disclosure. The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.

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

firmware, or any combination thereof. If implemented in software, the functions may



13. The method of claim 11l or 12, wherein the identification of the
first and second portions includes communicating with a nei ghboring
access poi'MP 2005/08Pect a portion of the 66 tineslot fECTUSANSARTTA ng
that is different than a portion of the65ineslot used by the

nei ghbori ng access point for transmtting. 14. The met hod of
any one of clains 11 to 13, wherein the identification of the first
and second portions includes receiving an indication of the first

and/ or secomnd sfpdton@n triigdiitted det whsie di@dee instructions dvodd Biga BRhHAE- Of
any one of clains 11 to 14, wherein the access point is restricted to

not provi derealalrle mediiea Sompnier-sedadsmedr mohalks beth corpger storegaofiedihand
group consisting of: signaling, data access, registration, and
service.  commupigatignieinimelioing apy medimilini facitifats trapsier of @icagputer
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amount of interference associated with use of the first portion of

t he downl i nktotdgepsigittiatidk stetage oi sthergnagnctirBidage devides) o bl s RAGRedium
associated with use of the second portion of the downlink tineslot;
and theapan Heorsed toaagriot storeglegiredipiegrim cgde ipdha foon obinstringions or
downlink timeslot and refraining fromtransmtting on the second
portion of dpta sasies #d thitsas pgfccessed 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 medivm. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where
disks usually reproduce data magnetically, while discs reproduce data optically with
lasers. Combinations of the above should also be included within the scope of
computer-readable media. In summary, it should be appreciated that a computer-
readable medium may be implemented in any suitable computer-program product.
f00243] The previous description of the disclosed aspects is provided to enable any
person skilled in the art to make or use the present disclosure. Various modifications to
these aspects will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other aspects without departing from the
scope of the disclosure. Thus, the present disclosure is not intended to be limited to the
aspects shown herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



17. The apparatus of claim 16, wherein the identification of the
first and second portions includes idgptifying at | east one subset of
a plurality of subsets of the domnlin ti mesl ot such that use of the

at | east l%] E link interference
t han use of at east one ot ﬁer one Q‘{{z \tQQ of the downli nk
tinmeslot. 18. The apparat us of cl ai m 16 or 17, wherein the

identificationjof tRe.frhb ﬁ?co@;mnéﬁ%ﬁmﬁhﬂﬂ tions includes

comuni cati ng vvlth a nei ghboring access pdint to select a portion of
the tineslot féfentifyinmafistrortien of ddewnlink tiiesipiahat mill hehisad by apancess printad  t he
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19. The apparatus of any one of clalins 18, wherel'n
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at | east @Ebenmﬁormdaemémhaaonﬁésﬁi ;12 of signaling, data access,

regi stration, seryv A met hod of communi cati on,
' ncl udi ng: S°“9i“aé’h'f‘ﬂ*ff§ﬁ°w the ff fftragqua%ow RS0 BH26e58 PHKE i mes! ot
that will be used by an access p0| nt to receive and a second portion

of the uplink tines acce gint. to
receive in or d%r toln?ﬁ'?etm atogwﬂmllf‘r‘l’ m"ﬁf"% 'gl(}éﬁé’%‘)n&% té’i“‘isef‘g’@r‘i’f"l“f’@fl ng
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ti mesl ot and termnin erence oci a
use of thé’“s@‘é‘b’r‘?ﬂl"fﬁéhetslﬂ!?ﬁtseﬁfhft@emhfﬁqtlmklmt| mesl ot; and sending an
i ndication of the first and/or second portion to the access point.

3. The method of claim | or 2, further including sending the indication or another
indication to another access point to instruct the another access point to not transmit during the

first portion of the downlink timeslot.

4, The method of any one of claims 1 to 3, wherein the identification of the first and
second portions is based on at least one of the group consisting of: a quantity of deployed access
points, downlink traffic associated with the access point, and downlink traffic associated with at

least one other access point,

5. The method of any one of claims 1 1o 4, further including:
determining a timing offset used by another access point; and
sending an indication of the timing offset to the access point to synchronize timing of the

access point and the another access point.

6. An apparatus for communication, including:

means for identifying a first portion of a downlink timeslot that will be used by an access
peint to transmit and a second portion of the downlink timeslot that will not be used by the access
point to transmit in order to mitigate downlink interference, wherein identifying the first and
second portions includes determining an amount of interference associated with use of the first
portion of the downlink timesot and determining an amount of interference associated with use
of the second portion of the downlink timeslot; and

means for sending an indication of the first and/or second portion to the access point,



22. The nethod of claim 21, wherein the identification of the first
and second portions includes identifygng at | east one subset of a
plurality of subsets of the uplink tineslot such that use of the at
| east one subset is associated with lower uplink interference than
use of at |east one other one of the subsets of the uplink timeslot.
23. The net hod7of cThsizprapausgf clzim 6, whareimthe identificativh nfghe Erstaind sengnd
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i ncl udes dﬁ&@[msn@,ﬂagth@ﬁcmm_ of interference associated with use of
the first portion of the uplink tineslot and determ ning an amount of
interference associated with use of the second portion of the uplink

timesl ot; and neansTheippHaindil i cAfof ot 90MeRfin: t he first and/or
second portion_tao th appar at us of

access int. 27. The ¢
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the upli m%y:’ich%ﬁ!: ﬁ)ﬁ'\ing of the access point and the another access point,

11, A method of wireless communication, including:

identifying a first portion of a downlink timeslot that will be used by an access point to
transtnit and a second portion of the downlink timeslot that will not be used by the access point to
transmit in order to mitigate downlink interference, wherein identifying the first and second
portions includes determining an amount of interference associated with use of the first portion of
the downlink timeslot and determining an amount of interference associated with use of the
second portion of the downlink timeslot; and

transmitting on the first portion of the downlink timeslot and refraining from transmitting

on the second portion of the downlink timeslot.

12, The method of claim 11, wherein the idemtification of the first and second
portions includes identifying at least one subset of a plurality of subsets of the downlink timeslot
such that use of the at least one subset is associated with lower downlink interference than use of

at least one other one of the subsets of the downlink timeslot.

13. The method of claim 11 or 12, wherein the identification of the first and second

portions includes communicating with a neighboring access point to select a portion of the



68 such that use of the at | east one subset is associated with | ower
uplink interference than use of at |east one other one of the subsets
of the uplink timeslot. 28. The apparatus of claim26 or 27,

t he neans.; ' d . onfigured.ta receive infaqrnmation
ol atng {BoroeE ek il BBl BRRLhAGRE e e el B BRSO of
the first agneek romtlonteangoittingons i s based on the information. 29.
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transmitting on the second portion of the downlink timeslot.

17. The apparatus of claim 16, wherein the identification of the first and second
portions includes identifying at least one subset of a plurality of subsets of the downlink timeslot
such that use of the at least one subset is associated with lower downlink interference than use of

at least one other one of the subsets of the downlink times!lot.

18. The apparatus of claim 16 or 17, wherein the identification of the first and second
portions includes communicating with a neighboring access point to select a portion of the
timeslot for transmitting that is different than a portion of the timeslot used by the neighboring

access point for transmitting.

19. The apparatus of any one of claims 16 to 18, wherein the identification of the

first and second portions includes receiving an indication of the first and/or second portion from a

network node.

20. The apparatus of any one of claims 16 to 19, wherein the access point is
restricted to not provide, for at least one access terminal, at least ane of the group consisting of:

signaling, data access, registration, and service.



33. The nethod of claim31 or 32, wherein the identification of the
first and second portions further inckpdes determ ning when an access
termnal associated with the access point transmts during different

ones of the subsget Sa method of confhunidditn WI%HE!Q.Q of any one of clainms 31 to
33, wherein the identification of the first and second portions
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use of the second portion of u
for recei \}F%ﬁbméﬁthfrr?ée?fthes%'b%wf%whe&“mﬁ@tupl|nk ti mesl ot and
refraining fromreceiving on the second portion of the uplink

timeslot. 23. The method of claim 21 or 22, further including receiving information relating to

interference on the uplink, wherein the identification of the first and second portions is based on

the information.

24, The method of any one of claims 21 to 23, wherein the identification of the first
and second portions is based on at least one of the group consisting of: a quantity of deployed

access points, uplink traffic associated with the access point, and uplink traffic associated with at

least one other access point.

25, The method of any one of claims 21 to 24, further including sending the
indication or another indication to another access point to instruct the another access point to not

receive during the second portion of the uplink timeslot.

26, An apparatus for communication, including:

means for identifying a first portion of an uplink timeslot that will be used by an access
point to receive and a second portion of the uplink timeslot that will not be used by the access
point to receive in order to mitigate uplink interference, wherein identifying the first and second
postions includes determining an amount of interference associated with use of the first portion of
the uplink timeslot and determining an amount of interference associated with use of the second

portion of the uplink timeslot; and

means for sending an indication of the first and/or second portion to the access point.

217. The apparatus of claim 26, wherein the identification of the first and second

portians includes identifying at least one subset of a plurality of subsets of the uplink timeslot



37. The apparatus of claim 36, wherein the identification of the
first and second portions includes ideggtifying at | east one subset of
a plurality of subsets of the uplink tinmeslot such that use of the at
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3L A method of wireless communication, including:

identifying a first portion of an uplink timeslot that wilt be used by an access point to
receive and a second portion of the uplink timeslot that will not be used by the access point to
receive in order to mitigate uplink interference, wherein identifying the first and second portions
includes determining an amount of interference associated with use of the first portion of the
uplink timeslot and determining an amount of interference associated with use of the second
portion of the uplink timeslot; and

receiving on the first portion of the uplink timeslot and refraining from receiving on the

second portion of the uplink timeslot.

32 The method of claim 31, wherein the identification of the first and second
portions includes identifying at least one subset of a plurality of subsets of the uplink timeslot
such that use of the at least one subset is associated with lower uplink interference than use of at

least one other one of the subsets.

33. The methed of claim 31 or 32, wherein the identification of the first and second
portions further includes determining when an access terminal associated with the access poini

transmits during different ones of the subsets.

34, The method of any one of claims 31 to 33, wherein the identification of the first

and second portions includes communicating with a neighboring access point to select a portian



portion of the uplink timeslot; and - transmitting on the first
portion of the uplink timeslot and reggaining fromtransmtting on
the second portion of the uplink tineslot. 42. The net hod of
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portion of the uplink timeslot; and

means for receiving on the first portion of the uplink timeslot and refraining from

receiving on the second portion of the uplink timeslot.

37 The apparatus of ciaim 36, wherein the identification of the first and second
portions includes identifying at least one subset of a plurality of subsets of the uplink timesiot
such that use of the at least one subset is associated with lower uplink interference than use of at

least one other one of the subsets,

38. The apparatus of claim 36 or 37, wherein the identification of the first and second

portions further includes determining when an access terminal associated with the access point

transmits during different ones of the subsets,

39, The apparatus of any one of claims 36 to 38, wherein the identification of the
first and second portions includes communicating with a neighboring access point to select a

portion of the timeslot for receiving that is different than a portion of the timeslot used by the
neighboring access point for receiving.

40. The apparatus of any one of claims 36 to 39, wherein the identification of the
first and second portions includes receiving an indication of the first and/or second portion from a

network node or from an access terminal that is associated with the access point.

41. A method of wireless communication, including:
identifying a first portion of an uplink timeslot that will be used by an access terminal to

transmit and a second portion of the uplink timeslot that will not be used by the access terminaj to



means for identifying a first portion of an uplink timeslot that will
be used by an access terminal to tranggit and a second portion of the
uplink tinmeslot that will not be used by the access termnal to
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identifying the first and secon ons 1 nc
anount of NGiedss detarmining amameyey qiﬂrw epghaelssagigtecowitt useoffther firtt ppcion ofoie of

the upli nKlp'(xhl{'fﬁﬁels@?an@@@lerﬂﬁ%@g@%ﬁbﬁgoﬁﬂem fos Qate!i U:tﬁl] % tﬁpgec nd
the &1t

associated wth_use or the second portion o
means for RPFISASHYE eRliRktiBeslatad f i rst portion of the upI i nk t| mssl ot

and refraini ng tHahis@imihg @nsmrgttpbﬁgn mhetdﬂﬁnlﬁﬁ\%‘é’l@ﬁanﬁ%rfﬁainﬂg 05 whdlhi tH:ﬁJ dank
ti mesl ot paratus of claim46, wherein

i dentifi ca{13 Sgﬁ(’”Sf’mf?féOfme “E'E’;Léﬁﬁagtecond portions includes identifying
at | east one subset of a plurality of subsets of the uplink tineslot
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uplink interference ‘han use’ o
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transmt power o e access termna

and least qie othefeone pfithecsbselon of t he f| rst and second portions

i ncludes determning transmt power |evels that were used when the
access termnal transmtted during different subsets of the uplink
timesl ot . 43. Xt methnd ofglpime At ert20fherginy one of clains 46 to 48,

wherein the i d@&tal:tfeks(}é%hﬁ:ﬁﬁe&ivei PRvef do'ﬁt%l c@rﬂxqarﬁﬁfﬁgtqg QWetujar%ﬁ m%r tper
i ncl udes | ent|f¥w%l | east one subset sets

associ at ed A4 basedgrpiink ifefenct agh at | east one ot her one of

the subsets.  theidentification of the first and second portions includes determining transmit power

levels that were used when the access terminal transmitted during different subsets of the uplink
timeslot.

44, The methed of any one of claims 41 to 43, wherein the identification of the first
and second portions further includes identifying at least one subset of the subsets that is

associated with lower transmit power than at least one other one of the subsets.

435, The method of any one of claims 41 to 44, wherein the identification of the first
and second portions includes receiving an indication of the first and/or second portion from an

access point that is associated with the access terminal.

46. An apparatus for communication, including:

means for identifying a first portion of an uplink timeslot that will be used by an access
terminal to transmit and a second portion of the uplink timeslot that will not be used by the access
terminal to transmit in order to mitigate uplink interference, wherein tdentifying the first and
second portions includes determining an amount of interference associated with use of the first
portion of the uplink timeslot and determining an amount of interference associated with use of
the second portion of the uplink timeslot; and _

means for transmitting on the first portion of the uplink timesiot and refraining from

transmitting on the second portion of the uplink timeslot.



50. The apparatus of any one of clains 46 to 49, wherein the

i dentification of the first and secongi portions includes receiving an

I ndication of the first and/or second portion froman access poi nt

that is associ at.ed Metappakdag oaflﬁgasﬁ, WiRFefA theiblentification of the fird: arad%lgclsond q

conput er - pr udi ng: . C ut ef-readabl e medi um
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52. The am&g&géa%ﬁg% 30y ong . of claims 6 to 10, 16 to 20,26 to 30, 36
0 ,

to 40 and eréin the neans for i dentifying includes an
interference controller; and the neans for sending includes a

communi cation ggnt rﬁlelaﬁﬁaratus of claim 46 or 47, wherein;
the access termin'al receives power control commands that adjust the transmit power of
the access terminal based on uplink interference; and
the identification of the first and second portions includes determining transmit power
levels that were used when the access terminal transmitted during different subsets of the uplink

timeslot,

49, The apparatus of any one of claims 46 to 48, wherein the identification of the
first and second portions further includes identifying at least one subset of the subsets that is

associated with lower transmit power than at least one other one of the subsets.

50. The apparatus of any one of claims 46 to 49, wherein the identification of the
first and second portions includes receiving an indication of the first and/or second portion from

an access point that is associated with the access terminal,

51, 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 §, 11to 15, 21 to 25, 31 to 35 and 41 to 45,

52, The apparatus of any one of claims 6 to 10, 16 to 20, 26 to 30, 36 to 40 and 46 to
50, wherein the means for identifying includes an interference controller: and the means for

sending includes a communication controller.



