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[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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some aspects fractional reuse may involve using a portion of a frequency spectrum
allocated for uplink traffic or downlink traffic. In some aspects fractional reuse may
involve using a portion of a set of spreading codes (e.g., SF16) allocated for uplink
traffic or downlink traffic. In some aspects, such portions may be defined and assigned
such that neighboring nodes use non-overlapping resources. In some aspects, the
definition and assignment of such portions may be based on interference related
feedback.

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

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



[0009] The disclosure relates in sonme aspects to

managi ng i nterference through the use of a transmt
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communication system;

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

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

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

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

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

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

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



[0019] FIGS. 9 and 10 are flowcharts of several sanple
aspects of operations that may be perforned to manage
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flomcharts of several sanple a‘%pects of operations
that nmay be perforned to manage interference through
the use of frequency spectrum based fractional reuse;
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[0024] FIG. 17 is a flowchart of several sample aspects of operations that may be
performed to manage interference by dynamically adjusting an attenuation factor;
[0025] FIG. 18 is a simplified diagram of a wireless communication system;
[0026] FIG. 19 is a simplified diagram of a wireless communication system
including femto nodes;

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

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

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

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

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



draw ngs may be sinplified for clarity. Thus, the
drawi ngs may not depict all of the conponents of a
w@eaemasEppar at us (e.g., device) or nmethod. Fi neCT/¥$2008/077104

i ke reference nunerals may be used to denote I|ike
features throughout the specifﬁcation and figures.
DETAI LED DESCRI PTI ON [ 0031] Various aspects of the
di scl osure are described below. It should be apparent
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area. In sone aspects, the access points 102, 104
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connectivity. [0033] An access point such as access
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access termnals (e.g., access termnal 110) are
addivene arethxe deeone o mace ekthe pefients, seiofiorth hereae clegthermore, an
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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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poi nt 106), or its associated access termnals (e.g.,

access termnal 112). For example, the closest access

point to given access termnal may not be the serving
access points for that access term nal. Consequently,
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[0035] For ?lfustratiopn purposes various aspects of the disclosure vwﬁl be %escrlbed

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

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

into other nodes in the system 100.
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for sending signals and a recejver 310 for receiving
signals. The transceiver 304 icl udes a transnitter
312 for transmtting signals and a receiver 314 for
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components for performing specific types of interference management. The network

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

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



depi cted as including several controller conponents.

In practice, however, a given inplenentation may not
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As represented by block 202, the network node 114

(094¢] , tHE. R nfwestrhtes bowehcodttvork heele 1320the meoesopdinoh(dE], hyd the
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mey define fractional reuse parageters for mtigating .
techniques described by FIG. 2 may be employed in the more specific implementations
that are described in conjunction with FIGS. 4 - 18 below. Hence, for purposes of
clarity, the descriptions of the more specific implementations may not describe these
techniques again in detail.

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

downlink. As mentioned herein, such fractional reuse may involve one or more of



downl i nk. As nentioned herein, such fractional reuse
may i nvolve one or nore of HARQ i nterl aces, puncturing,

WO e@gensy spectrum or spreadi ng codes. | n sOPET/US2008/077104
i mpl ement ati ons the network node 114 may defi ne ot her
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for exanple, transmt power paraneters, and receive
attenuation paraneters. Exanples of such paraneters
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reuse. In addition, the definition of fraction reuse
baoaﬁﬁbemanmnmwmﬂvﬁkkb4ddBern1n|ng how much of the
al l ocated resource (e.g., how many HARQ i nterl aces,
E!Iﬂé3b ey stme aspedtshipe anfinione obintarfeetce phraactes sragonvitlse
é restricted access points). The definition of
¢ta@ummg hositoallpeata s ermorgirewumey. Faneianwld dheonerationgof

w nuch of the resource may be used by a set of
hleelé§92 oY Aelycedegining hoyy a %lﬂ%teéé%&@%ce;{@ gnedicquensygagetrum,
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over -t he- al soon). [O For exanple, in so

G@eé@rﬁnfh QoY mUBH 6f tAE ERSSrch Al ?tb% u(s@d a s¢thfE a8&SEPSints (c.g.
poi nt 104) may nonitor an uplink and/or a downlink an

sstitta@mnceadipeatd)on of interference detected on the

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

[1944] r edeadrd afgmsissthometwnok nodg e}y déSncanpaxacpt asod on
the former case, the access point 104 may cal cul ate

tdeeived gierinmtion that dncicasds shagimaltieerg may de gitodercheanen an uplink or a
near by access termnals that are not associated with
devglink apdy ifsa, thy yxt@h@fé@@leméer%‘é@n@? Poch péorgatiop gegds received

erm nals 108 and 112) and report, thla to the network
gevafipys nodes in the system (€.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 (e.g., on a repeated
basis or upon request). As an example of the former case, the access point 104 may
calculate the signals strength of signals it receives from nearby access terminals that are
not associated with (e.g., served by) the access point 104 (e.g., access terminals 108 and
112) and report this to the network node 114.

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

indication when they are experiencing relatively high loading. Such an indication may



[0046] In sonme cases, each of the access points in the

system may generate a |l oad indication when they are
wexpensssri ng rel atively high | oadi ng. Such anPCT/US2008/077104

i ndi cati on nmaytake the formof, for exanple, a busy

bit in IXEV-DO, a relative gréﬁt channel ("RGCH') in

3GPP, or some other suitable form In a conventiona
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badkbautpt i on to the network node 114) or to the network
node 114 (via the access point 104). O her access

{0947 nalls some cimes s toe marayceseidrmintlo (erat theractos tdrminal 110)
network node 114 in a simlar manner. [0048] In sone

Ba% awnitphdowrlinkssigna andmipvida i fermptiga hesegtan this monitoring. The
measur enent reports (e.g., on re eated basi s In sone
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t h 110
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ﬁg&%hgmxgqlaqggsg&ﬂgr2%¥&;able type of information. In

ONe cases a neasurenment report nay include
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access termnal 110 received via a I'1 nk
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one or nDre nmeasur enent reports to determ ne whe

whithaeess poipe the addRds @Al 1 tohe rae BagSsi g diroml a dlekBived signal

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

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

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



nodes. [0050] In sonme cases, the access termnal 110
may generate information that is indicative of the
W@ R@nabo4sD noise ratio (e.g., signal and interPEr/es19e8/077104

to noise ratio, SINRyon a downlink. Such informtion

may conprise, for exanple a cIJulanneI qual ity indication
("CQ "), adata rate control ("DRC') indication, or

some other suitable information. In sone cases, this
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there is interference on a downlink or to deterni ne

waethss point €04 Sae e/ atdthidiafedandn fkht Sctwdek fed NY OF use in
decrea5| ng. [0051] As will be described in nore detail
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informati on may be used to determ ne how to depl oy
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exanple, CQ or other suitable informati on may be
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be determ ned which HARQ i nter| aces are associ at ed
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defined interference managenent paranmeters to

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

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

access points and/or access termnals) in the system

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

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

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

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



fractional reuse schenme, the network node 114 may send

different (e.g., nutually exclusive) interference
worewageent paraneters to nei ghboring access pRCTUS2008/077104

(e.g., access points that are Slose enough to
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interference controller 322) determ nes interference
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access point 104 may nonitor an upllnk and/or a

Bowsttintiked @ LdginginninBendr he disadssed sboepaeblock SOX hFa dxhffsle, the
The access point 104 also nmay randonly select a
pacssmeigr 04[5 éteivnindamationses., nicharanas sspope] GQI,IDRIC) from
may cooperate with one or nore other access points to
thetageass tremanal il W elnf asldgivmethemneaye neint | Gramayretoaitor Fowplink and/or
exanpl e, in sone cases the access point 104 may

& epnvdhilcterdstanming the enterérencs gngiugh a ?lob e @I‘éle&SrI?ﬁlli&fel 04 also may
whi ch araneters are being used by the access point
%@émPEHﬁ‘Fﬁépgﬁngﬁlects di f f er ent paraneters) or to

B@g?ﬂ;?f}g)ﬁgé}g calilsseg tﬁg acdclegsfpeorlgt 4(m coopera e w1th Xne or more other
access points to determine an interference management parameter. For example, in
some cases the access point 104 may communicate with the access point 106 to
determine which parameters are being used by the access point 106 (and thereby selects
different parameters) or to negotiate the use of different (e.g., mutually exclusive)
parameters. In some cases, the access point 104 may determine whether it may interfere
with another node (e.g., based on CQI feedback that indicates that another node is using
a resource) and, if so, define its interference management parameters to mitigate such

potential interference.



paraneters. In sonme cases, the access point 104 may
determ ne whether it may interfere with another node
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[0061] Referring now to FIG. 4, operations relating to the use of a fractional reuse
scheme employing HARQ interlaces on an uplink or a downlink will be described in
more detail. In some aspects the system 100 may employ time division multiplexing
whereby information may be transmitting on one or more defined timeslots. Such
timeslots may take various forms and/or be referred to using various terminology. As an
example, in various implementations a timeslot may relate to or be referred to as a
frame, a subframe, a slot, a transmission time interval (“TTI”), an HARQ interlace, and
so on. As an example, a predetermined number of timeslots (e.g., TTIs) 1 through 16
may be monitored and used for downlink transmission. A similar scheme may be used

for uplink transmission.



exanple, in various inplenentations a tineslot nmay

relate to or be referred to as a frane, a subfrane, a
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interlace, and so on. As an exanple, a predeterm ned

nunber of tineslots (e.g., ﬂg) 1t hrough 16 may be

nmoni tored and used for domnllnk transm ssion. A

simlar schene may be used for uplink
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Ph&84ta HARGhEH RCREERIMIAL Hileh OduBBEMEBRP thd{aeid RARS) MAterlace 1
3, and 4. [0064] In sonme aspects, a fractional reuse
sed)@pen IByccdsiillitZastiARch | it Rkh@ck8gdnient (N C VY gnal is received
nei ghbori ng nodes (e.g., access points and/or access
{ceg.nvinah gplitlg. Simtamiperaibndinkf be eotfotmatgs. othkearHARQ processes
exanple, a first access point may transmt during HARQ
pmtherdthar dsAR Qantdri2cosdi B.eand dsecond access poi nt
transmts during HARQ interlaces 3 and 4. As a result,
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%8%95 may redu [ 0065] As represented by PSOCk

129§¢ Iml oyrmg ] sr(gtgmpcp@SﬁB@l@tSf a 0( éccﬁss tegﬁma 8) to transmit at

different times. For example, a first access point may transmit during HARQ interlaces

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

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

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

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

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

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

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

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

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

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



interlace may be based on signals received by the
networ k node 114. For exanple, the likelihood of

WO nioesEsence bet ween nodes may be deternm ned PEEES20081077104
one or nore neasurenent reports received fromone or
more access terminals as disctdsed herein. In
addition, for the downlink, access termnals in the
system nmay generate channel quallty indication ("CQ"

glrntnga? afor%%e upch%](t oalccéss @1{9; é)?fﬂé GRt E%)U%Q

or eac

gnli]é ﬁirét{&fe QEI%H'l%HBQU&J% Qﬁér\’ﬁ)&kd‘fﬂ%ﬂaé&éz% #e?glgfv\zf)as'ii 8n some

, an access term may nonito
ad3ds %‘élbﬂ@ fedduREf 8Y ROEE) @b #Rbadkf-Oh TRELLQRS %@mﬁlal may not
per - interlace (e.g., per-TTl) basis.Simlarly,
prwidehrr-HARQKkntaNaRGEQIEIne ML a EIBY, AOKINACK! Bedback or some
uplink and provide interference- rel ated i nformation on
athpetypHARRc dick mhayde dneplgyed tpadenTiTy 3 dbast St dfiHAR@QEnNterlaces.
cases (e.g., DRC feedback in 3GPP2), the feedback from
an apctbessamptayidoahlimegataoitc prap b ddjupted orlaRY dniilARQaoterlace to
resolution. In such a case, ACK/ NACK feedback or sone
detpraning {heaatsfat vbehishe Rcmweﬁ@n@qugn@y@@saf@lly deontle fhy: data (c.g.,
desired set of HARQ interl aces. anot her exa
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sypichrokized. oeindyinokrohizafién may de aynevudofur zeanplSucding an
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}nt[]eerlacv et%r atgli]veen%%éesg %01(1)1 S. \M}s way, in the event the uplink or downlink

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

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

interlace parameters it defined to one or more access points. For example, a network
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408, the access point 104 (e.g., a HARQ contro
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Initirally, 'this determ nation iIs thus based on (e.g.,

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

@.¢.1 eisbdomsridiia asidsedsababory). [ 0078] In sonme cases the
access point 104 may select the HARQ i nterl aces
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access point 104 nmay determ ne which HARQ interl aces
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exanpl e, the access point 104 may receive information
paich HARRAB(gFlagrs e upceiparsimilargopnnepreyis¢ussad abesc.abeieaxgmple,
termnal 110, In addjtion, the access point 104

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

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

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

exclusive) HARQ interlaces.
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may see from access points employing DTX/DRX.

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

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

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

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



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

as the nunber of restricted access points in the
wWe®pes48r t he anount of traffic at the restriRCBUS2008/077104

access points increases the nﬁnber of HARQ interl aces

all ocated for these access po hts may be increased.

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

relating to the use of a schene for varying transmt

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

er ence w

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

atran power ‘of i

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

ime. Such a profile may take various forms an

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

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

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

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

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

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

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

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

BN BR¥€Ess point may be transmitting at minimum

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

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

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

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

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

above). In addition, some types of traffic may have stricter throughput requirements
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[0094] In sone cases the network node 114 may defin
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receive |nterfere rel ated.i nformation
etk PRI O S e e v ROF T L Tt bR Yy cel

f«?ﬁ% URGtReh N e B S %i%?ﬁﬁtgﬁgwﬂm%lglnbogfng cel and
AR AR HER el L UERY ABGCTR hELTHOAY By

X m acce p0|n ccess
H&Tﬂ@ tﬂé‘bar%&epsebag@d &h {Ht&?éiier%st%rrﬁ@tldﬁer%%i@&f@% ong or more
reports received fromthe access termnal. In th

We¥ss pots (ef W disiReka ot EAG Yy det er mi ne whet her
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[0895) | ctifdome ¢raplemeniatibns thayelidd parfu@tier idal be defined based on a
nei ghboring cell and adjust the power profile
radcalfifehotw scnaamy alethiyrsghsytivifhet appelivwiok datade.gl MblB) &al G@Y/DRC
define the paraneters based on interference o '
ﬁhemrgﬁ#tlfm@ g.cbedeley fiomothe tims YNRns mecaswee ssthp dinmtis is effective
,. as discussed at FIG g% [ 0095] In sone

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

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

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

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



at a traffic scheduler for the access point). For
exanple, if cells are carrying a | arge anount of VolP
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periodicity of VolP packets. |In sonme cases, a period
in the range of 50 - 100 ns nﬁ§ be appropriate. In
sone inplenentations the period paraneter may be
defi ned based on the nunber of access term nals being
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thetaecdse peinc €04t Thik atay de desmipet Nfor seympilidrasdiboraths idgwatink
to that access point.[0097] The network node 114 al so
migrfatesicgnlated ipfoaseatiof thatgthe vatwods ndder 1 Idenghimgpirags discussed
nodes in a manner that mtigates interference between
heteinp dde etk aodp b4 mpy: thepalepiprate difterend (oer k8haemeepipt of
may deternjne that downlink transm ssion by the access
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set val ues € acces
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: the network node 114 then sends the power

Lﬂgf”]f matA R pickerll@f byBIdckOsRNBJS 0NBE BcRESFSiRt 0 (BleS -a profile
re, the network node 114 may send a node-specific

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

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

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

block 508 the access point 104 may receive information (e.g., measurement reports,
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access point 104 "and 1t he access poi nt
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of fset values. In such a case, the operatlons of bl ock
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bl ock 512, the access point transmts on the downlink
bas e Fdr kearapley tho informatsm desqded mbpvarhay e callgsed onkee
transmt power may vary over tine in a manner that may
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The transmt power profile paraneters maxi mum
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nod 114 escrlbed above may gg adj uste%,over ti e
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syslteln? C1]:"01r exgrnp?e if interference increases at a given node (e.g., as determined by
CQI reports), the maximum power parameter may be reduced. In a simplified case,
maximum_1 is set equal to minimum_i for each access point_i. The network node 114
may then attempt to set these values to provide the same (or substantially the same)
average CQI in each cell which may be achieved using the Ec_i,j/lo measurement of
cach access terminal _j from each access point_i.

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

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



repeated basis and the paraneters adjusted accordingly
(e.g., with hysteresis and/or slow filtering if
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minimum and maximum values, and an initial period value.

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

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

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

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



attenuation level for a longer period of tinme. [00110]
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the access points to the access term nal

g@kgg 1@@@3%a&gﬁyg@“ﬂﬁﬁgugqgent reports recelved from
the access ternminal. In this way, the network node 114
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by specific access points. For example, the network node 114 may determine the
amount of interference that may be seen by a given access point when it uses different
values of the phase offset. The phase offset associated with the lowest interference at
that access point may then be assigned to that access point.

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

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

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



tradeoff between any delay sensitivity of application

data (e.g., Vol P) and downlink control channel (e.g.,
w@gQopBad32 ACK channel, etc.) filtering/delay aBCT/US2008/077104

di scussed above. [00114] As r Bresented by bl ock 704,

in sone cases the network nodé”114 may specify

speci fic phase offset values and/or other paraneters

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

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

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

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

neighboring timeslot portion) and any potentially interfering nodes may thereby be
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[00131] As represented by block 904, in some cases the network node 114 may
specify specific timeslot portions to be used by specific nodes. In some cases the
timeslot portions may be assigned in a random manner. Typically, however, the
timeslot portions may be selected in an effort to mitigate interference between nodes in
the system. In some aspects, a determination of which timeslot portion a given node
should use may be similar to the operations of block 902 described above. For example,
the network node 114 may determine the amount of interference that is associated with

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

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

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

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

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

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

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

interference). In such cases, the access point 104 may instruct the access terminal 110
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portions it w use conmuni cat I on.
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portions to be used the access termnal 110 the

pOaa6s tekemBaksed, ke BEYssSHIIR N4UBE dodps@td WIREhObr more other
portions. In sonme cases, the access termnal 110 may
aa@eshgdints sed@aimindrivaithtupiieis tioteslpopdrtion td wscuFer cxijlld4he

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

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

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

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

dRlinkr taithad tigel ch uplink timeslot portion to use. For

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

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

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

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



exclusive) tinmeslot portions. In such a case, the

access point 104 may forward this information to the
W@ewen3v4ser m nal 110. [00147] As represented bRCDHUSZKS/077104

1004, the access termnal 110 _pay determine a timng

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

For exanple, the access term nal 110 may conti nuously

nonitor a link over a period of time to determ ne
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Lpjenal 110 may determne (e.g., estimate) the
tinmeslot portion tining of the nei ghboring node.
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imng offset information fromthe access point 104
frectfbnal RudcehERCEpRyaIBRIpeEal madk bt Aelipltkss.a ddMlink will be
access termnal 110 may then synchronize the tinesl ot
ti¢sotibgl jpandredotadf In s@meipdpieots, duoh b Relienid ey infvORE48hfi@sing
represented by bl ock 1006, the access term nal 110 nmay
s@pbaingewdee. g act¢ve pantessl/gacerss kddirntats) tofssrdiffedent spectral
access point 104 which tineslot portions are to be
ks Wion tranemifpng.nlderel mstend of waljzing Hbokibe avalablerfigaygncy
110 may schedul e uplink data transm ssions on the best
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to provide better 1solation (e.g., for PA) . I'n

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

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

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

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

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

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

transmission.



masks when transmtting. Here, instead of utilizing

all of the available frequency spectrum at constant
w@omen3d4ench node nay utilize a spectral mask POI/URWA8/€77104

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

first access point may transntt using a spectral mask

associated with a first set of spectral conponents

(e.g., a first subset of an allocated frequency

AR SOOI RSP L AT P
gﬁgﬁﬁéck%o(ﬁﬁ ?ﬁ@&rﬁ&tesdc&eess ofnt%@?t%gggesg lééglaiﬁa,lsﬁl tRdsystem (e.g. as

ocated frequency spectru
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nodes may be reduced. [00151] In sonme aspects, a

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

may etédere ndth ok anethor whema divieh spentil spdcisuatd. masks are
used. For exanple, a node may el ect to use a spectra
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it should be appreciated that a given spectral mask

preegifh epaseid spsetralandske foipeussd by spesificensen bnosna ¢aags the spectral
not contjguous in frequency or may be defined as a
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spectr al sk conprise.a.positive nas e.q., :
H’gﬁ ﬁis%act??@q@e"%t @[j’rﬁ% ﬁgﬁﬁf%ye?%n%tégaﬁ&%é@“cﬁgetween nodes in
p@ganive mask (e.g., defining frequency conponents not

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

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

di scussed above). For exanple, access term na

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

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

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



specify specific spectral masks to be used by specific
nodes. In sone cases the spectral masks may be
wWa@e®pgsma2 i n a random manner. Typically, howevRCT/US1968/077104
spectral masks may be selecteg in an effort to nore
effectively mtigate interfer Ace between nodes in the
system [00155] For exanple, for a downlink, an access
point may first be configured to use a first spectra
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theaketvegrk abdal 14/mak demyminb et dewdkiletransnedhidrebygthe aba&sepoint
on CQ reports collected over a period of tinme). The
Hocwsy ingaifert withyretdpeinn bearcaetisgemedaltassasseccawle therad cess point
spectral mask (e.g., that is restricted to
é&b sthipmagbeyletenained cion axananle, beped erethgidpyakinketterference-related
spectrum. Interference associated with the use of the
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ransm t erence associ a
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on uplink interference neasur an associ ate

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

tath@bh eicssige t@sls ofihataectswpbintstine sesef adtest heingsecond

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

EQTATRS APBBPSH ol %@é@%ﬂ%ﬁﬁ@%é2%@%%3?@% § gpectral mask
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designated the spectral mask to be used, the access point 104 may simply use the
designated spectral mask. In some cases, the access point 104 may randomly select
which spectral mask to use.

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

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

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



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

downlink interference-related information that the
Wmeionosd3node 114 may acquire as di scussed herBCHUS2008/077104

mtigate such potential interf rence t he network node

114 may assign different spect4 masks to the access

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

1106, the network node 114 then sends the spectral
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ﬁ f| C nessage to each access p0| nt or the
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eferring nowto FIG 12, this flowhart describ
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and an associ ated access termnal for uplink and

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

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

seapamessks.352 of the interference controller 322)

determ nes the spectral mask that will be used for the

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

114 desi gnat ed the spectral mask to be used, the
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t I t 104
R dar @e&wre?%l?/?ﬁrﬁg dpnalinny R en b Egc'eFm@oﬁqu%ay

was n t desi ated
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the |l owest Interference. or exanple, the access pol nt

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

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

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

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

between the nodes may be reduced.



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

W@ 2000708082 110 to i nformthe access term nal 11PCTAB2908/077104
spectral mask is to be used fgr the uplink (or,
optionally, the downlink). In"this way, the access
point 104 may transmt on the downlink using the best
avai |l abl e spectrun1and/or the access termnal 110 may
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moa@ﬂt@@wlmﬂoa@ﬂmt@&eeﬂcet o0 account the specific
spectral mask enployed at the transmtting node (e.g.,
foa 66ic c FSerpiap miitihldy totH 6. ddyvuslreprkyentdd03 B3¢k ML, thb @ervork
operations nmay be perfornmed on a repeated based in an
aedeehipt(cizo acprerilmgabily cqrtol caepertvet biekof thpaterfatnaraskoller
for the nodes in the system [00164] Referring now to
Bl @ayizeeimdinfarmagign it asonélcﬁte\reaafnth@m%fqrwe gswcgtedgvith
fractional reuse schenme enploying spreading codes
didfcgent spgpding eesise sulsetsofapeieirpcprdmgsodessiioryed forudﬁwnhnk
sone .aspects, such a schene may invol ve configuring
@?@Hﬁ%ﬁ}ng nodes (e.g., access p0|nts) to use
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codes whil e a second access point transmts using a

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

magéserfary wWith srednotdr Aol 6 oiveh Bpisadig asqeis ised. a

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

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

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

ively mitigate interference
between nodes in the system.

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

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

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



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

WO pdoooses: on that is indicative of the interfeP@nUs2008/077104
associated with different sprgzding codes subsets of a
set of spreading codes allocaf'ed for downlink
transm ssion. [00167] The operations of block 1302 may
therefore be based on interference-rel ated feedback
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one anot hér when a given spreading code is used
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the network node 114 may specify specific spreading
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spreadi ng codes may be assigned in a random manner.

Mytpe eadebypointsvi@dend 18he spreadi ng codes may be

selected in an effort to nore effectively mtigate
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assi gn the spreadi ig code associ ated with | owest

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

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

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

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

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

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

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

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



such potential interference, the network node 114 may

assign different spreading codes to the access points
waomasd3Z06. [00171] As represented by bl ock BGDES20081€77104

network node 114 then sends tg; spreadi ng codes it

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

the network node 114 may send a node-specific nessage

to each access point or the network node 114 may send
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m@ssq&d;ﬁ%a@%aﬁdel@és FRctidgiIRy)N ne which set to use in
a sinmlar manner as di scussed above at bl ocks 1302 and

(09A%7)( e. A reptcbemeyby bloek U, e ddicékoaint 04 pragaptioghlly
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ademrsiop b ntquitd, fonyxauplpelirem ¢hamatwokmederl 1for direstlyefrom the
access points to determ ne which set of spreading

elharacces nedes (crorvieftegrieiaubhe access
[00178] As represented by block 1408, the access point 104 sends a message to the

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

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

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



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

W@ proeashi4sry codes. [00176] As represented by blRPCRUSA081077104
the access point 104 may opthgnally synchroni ze its
timng the timng of one or fe other access poi nt s.
For exanple, by achieving chip alignnent with
nei ghboring cells (e.g., associated with other
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be acquired, for exanple, fromthe network node 114 or
signas tdeyived tont dvethet hede @ar.abs acreskaiiftel 09) thaywaretdmgoded using
backhaul ). [00178] As reﬁresented by bl ock 1408, the
theseatherporoudinpaadese fderc dhpeygingerceavediafornetien is 0perated on

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

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

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

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

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

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

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

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



codes in an attenpt to cancel, fromthe received
information, any interference created by signals
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106) that were encoded using these other spreading
codes. Here, the original recéfved information is
operated on using the other spreadi ng codes to provide
decoded bits. A signal is then generated fromthe
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power control -related si gna s that may be used
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the access termnal 110. In vari ous scenarios, the
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access point 104, another access point (e.g., access
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(e.g.,access points 110). Such information may be
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[00187] As represented by block 1504, a transmit power indication for the access
terminal 110 is defined based on the above parameters. This indication may relate to,
for example, a maximum allowed power value, an instantaneous power value, or a
traffic-to-pilot (T2P) indication.

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

point 106 in the path loss to the access point 104. Based on this information, the access
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tememhiHe the path loss to the access point 106 in the
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power bei ng i nduced &e ., the amount of interference)
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of the signals the access point 104 receives fromthe
BRGSO B i mat b defied 4t adunction .Oﬁfhef@av S{hNBs The

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

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

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



maxi mum al |l owed transmt power for access termnal 110
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[00189] In some aspects, an i Ztantaneous power val ue
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yaviation lavaled shegrecess @oint 6 Fpr ¢xganica pa erpidhisshaih ReTanayzbe
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I's guaranteed. In additi a max m T2P v
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all ocated to each access termnal may be limted by
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a function based on downlink SINR (e.g., as shown in
fel@inallsGh neighbsmugecdllyplagrgeningd & powel mcgto, ovatdeR)e, tht eerference
abovefunctionality may be provided by the uplink
omamglaspthan Eucasmplsoihnse adeess ttragnals pes satumntO@itheir maximum
feedback froman access termnal. [00192] Referring
RfEtkrransmetpgwer 62.8.a33 ABpY a8d 4 éde%fi@ Blap §Ruse 5EHifiGapt interference

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

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

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

case, the access point 104 may adjust T2P or may forward a load indication from the
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may be sent to the access termnal 110 to control the
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attenuation factor (e.g., to overcome the noise figure or the uplink attenuation placed on
the access point 104).

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

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

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

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

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

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

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

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

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

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



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

macr o node may be configured or referred to as an
wW@ewes3v4emde, base station, access point, eNode®I/UNWO$/077104

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

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

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

FIG 18 illustrates a wirel ess comruni cati on system
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cabl e nodem a wireless link, or other connectivity

[0820S] ( Ratfersingwpdin tABIGM 19, tHeewdics ofis &mao metoW) 1 eaensubscribe to
fento node 1910 may be configured to serve associ ated

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

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

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

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

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

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



whereby a given access term nal 1920 nmay be served by

a set of designated (e.g., hone)fento node(s) 1910 but
woreap9ss43be served by any non-desi gnat ed fent oPCIDUS208/077104

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

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

where several tracking areas 2002 (or routing areas or

| ocation areas) are defined, each of which includes
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appreci ated, however, that a fento coverage area 2006
wethinrtbe ubdr's resndeince | 93 Owittrhdynbcadasaed that e eragetcamenl 1920
2004. In practice, a |large nunber of fento coverage
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2002 or macro covera%gdsrea 2004. Al so, one or nore
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access termnal 1920, the acceSs term nal 192 may be
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network 1950 or by any one of a set of fenmto nodes
10méelignit, the beardhefiot spaedcesind 910 Shamd]. It @Barhplat the search for
reside within a correspondi ng user residence 1930).

fhormask argiirecd syblem max bbspratbépericliclly s Lpen hiiisgomme,f a fpeeferred
i s served by a standard nmacro access node node
@59}10%119\&%8}@ acpess dqrpaeal il B sqlectythe feype, nqdé 183;0 s comging
by a fento node (e.g., node 1910A). Here, it should be
&HBW@&V&W@@g?W§P a fento node 1920 may be backwar d

ﬁﬂﬁfi@f | bA ?en\{¥‘otn%dee %(nla§l e Ttided 1Snssotrneerarsnpenc S. SFor exa(l)mple a given femto

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

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

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



[ 00206] A fento node 1910 may be depl oyed on a single
frequency or, in the alternative, on nmultiple
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configuration, thesingle frqugncy or one or nore of
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frequenci es used by a macro node (e.g., node 1960).
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selects the fento node 1910 for” canping wthin its
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in sone aspects. For exanple, a given f 0 node nay

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

termnals. In deploynents with so-called restricted

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

thedni aveehs seming] thias pnihonoaete agecsg the restacted imnotomode s ALt access
that reside within the correspondi ng user residence

teogopl mpy refeihie Anmsresiiaimatdl 9nd, terapergtieacsasp téhe restricted femto

re trlcted to not provide, for at | east .one node, at
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Bergmssgon 3 access ﬁle restricted femto node, except for perhaps emergency situations,
for example, such as 911 calls (e.g., an access terminal that does not have the credentials
or permission to register with the restricted femto node).

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

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

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



[00210] In some aspects, a restricted fento node

(which may also be referred to as a C osed Subscri ber
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restricted provisioned set of _access terminals. This
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the restricted fento node. An alien access term nal

telyzedef er to an access termnal that does not have

perm ssion to access the restricted fenmt o node, except

f0d21@ler HapiMOBygen oyyssuppat timeslivifion deplax Bl D’Sumh faeguency

9 11 calls (e.g., an access termnal that does not
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the restricted fento node [ 00213] For conveni ence,
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[00217] The teachings herein may be incorporated into a node (e.g., a device)
employing various components for communicating with at least one other node. FIG.
21 depicts several sample components that may be employed to facilitate
communication between nodes. Specifically, FIG. 21 illustrates a wireless device 2110
(e.g., an access point) and a wireless device 2150 (e.g., an access terminal) of a MIMO
system 2100. At the device 2110, traffic data for a number of data streams is provided

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



node may be restricted, a honme pico node may be
defined for a given access termnal, and so on.
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profvideodled ddta.mul ti pl e-out ("M MO') system or sone
ot her type of system [00215] A M MO system enpl oys
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frequency region so that t eciprocity principle
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the reverse I'ink channel . This enabl és the access

pahpdnchB ofxid dsicet21agsm t beam form ng gain on the
forward |ink when nultiple antennas are avail abl e at
[09226jc c el madutition[s§Odais]forTdl bdite sictunsgse then @rovidaltoel X
i ncorporated into a node (e.g., a device) enploying
YHM @ pocessapd i wdidhgnayc bmtiainproegss tiyy mpdiatam Syad@is (orge for
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PERM hralheneX M@ peercssor £4¢0 thiep ffavides Ny modulation symbol streams
to Ny transceivers (“XCVR”) 2122A through 2122T. In some aspects, the TX MIMO

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

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

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

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



conmuni cati on between nodes. Specifically, FIG 2 1
illustrates a wireless device 2 110 (e.g., an access
WEoioan394and a wirel ess device 2150 (e.g., an aRCEES2008/077104
termnal) of a MM systen121gg. At the device 2 110,
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froma data source 2 112 to a transmt ("TX') data
processor 2 114.[00218] In some aspects, each data
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Each transcei ver 2122 receives and processes a
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signals, and further conditions (e. g , amplifies,
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a nodul ated sig suitable for transm
message %s en processecl by a TX data processor 213 wﬁlch also receives traffic data

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

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

then processes the extracted message.



over the M MO channel. NT nodul ated signals from
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110. [00226] At the device 2 110, the nodul at ed
eQrgmanisafonoyith mailirlg necss by goriaedhe wedplle dystem resources (e.g., by

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

standards. A CDMA network may implement a radio technology such as Universal
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known as user equipment, a subscriber station, a subscriber unit, a mobile station, a

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

computing device (e.g., a personal data assistant), an entertainment device (e.g., a music
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components) to communicate via a non-wireless medium.

fectrlcal or optical interface

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

modulation or multiplexing schemes. A wireless node may thus include appropriate
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netmork or some other functionality. [n addition, it
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gonqigm nen s%tf ¥ nterference controller 320 or the interference controller 322 may
provide functionality relating to, for example, a HARQ interlace means 2202, a profile
specification means 2302, a phase offset means 2402, an identifying means 2502, a
spectral mask means 2602, a spreading code means 2702, a processing means 2802, a
transmit power means 2902, or an attenuation factor means 3004. In some aspects, the
communication controller 326 or the communication controller 328 may provide
functionality relating to, for example, means 2204, 2304, 2404, 2504, 2604, 2704, or
2904. In some aspects, the timing controller 332 or the timing controller 334 may

provide functionality relating to, for example, timing means 2206, 2506, or 2706. In
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ASI C). As discussed herein, an integrated circuit nay
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[00239] Those of skill would further appreciate that any of the various illustrative
logical blocks, modules, processors, means, circuits, and algorithm steps described in
connection with the aspects disclosed herein may be implemented as electronic
hardware (e.g., a digital implementation, an analog implementation, or a combination of
the two, which may be designed using source coding or some other technique), various
forms of program or design code incorporating instructions (which may be referred to
herein, for convenience, as “software” or a “software module”), or combinations of
both. To clearly illustrate this interchangeability of hardware and software, various

illustrative components, blocks, modules, circuits, and steps have been described above
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the second el enent in some manner. Al so, unless stated
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el ements. [00238] Those of skill in the art would
eedetresbdextbrtihstuctiodsothattsidawathoh the (Oadussidayf the IC, or both. A
represented using any of a variety of different

geachd puugseproaaot men he questopfoessek dnpinghe dlgarnative, the processor
i nstructions, commands, information, signals, bits,
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the above description may be represented by voltages,
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5 ar‘tt)llngtlloen of aOlBé]I:‘ and a fnf{lcelroglrocgsrsor a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any other such configuration.
[00241] It is understood that any specific order or hierarchy of steps in any disclosed
process is an example of a sample approach. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the processes may be
rearranged while remaining within the scope of the present disclosure. The
accompanying method claims present elements of the various steps in a sample order,
and are not meant to be limited to the specific order or hierarchy presented.

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

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

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

e an onv onal roce contr.o

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

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

principles and novel features disclosed herein.



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

conputi ng devices, e.g., a conbination of a DSP and a
wor@popderessor, a plurality of m croprocessorBCT/UR®08/077104

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

or any other such configurati [00241] It is

under st ood that any specific order or hierarchy of

steps in any disclosed process is an exanple of a

Based upon design preferences, it is

ers?oodh$@%? §he specific order or hierarchy of
steps in the processes may be rearranged while
remai ning within the scope of the present disclosure.
The agconpanyéRsd Hﬁé&ﬂﬁuﬁk&idﬁs chhpsgRg: el ements of the
various steps in a sanple ordér, and are not meant to
be | i mehefirteon fikep&Hes of b doRAIHEN (i9EsIbi tBAtaLiClIHE used by an access
present ed. [00242f The functions descri bed may be
poipt @rems@d and akacohdaioejonsaffthavdasvenlirfki tirmywdotehatavillaoybe used by
conmbi nation thereof. If inplenmented in software, the
fhgractdse psinhytaseiton eclen o witigateadrsrilinkevtedvencasndne
or nore instructions or code on a conputerreadabl e
medi usandogranundicatianaaddh Brspraefl/er scaedpieBombist the aenepupant.
storage nedia and conmuni cati on nedi a i ncludi ng any
mediumthat facilitates transfer of a conputer program

25&"} : o o B a oA R Sl 1 bt S e bt sl M sccond
BYiob o RS el S easl Tt BEa Ak iomerputeeisaiit
&B&M t%es%trﬁﬁgh ﬁlﬁ%ﬁs%ac}f tlgé a?tlieaﬁ{ &{easglgsd n?z%@@&étgd wltﬁliower

orage or ot net stor
%ankrﬁﬁ@rféf@n'é@ f’Hancﬁ@@ oPf lé‘a%?gnet Sh&HnkYof ﬁ{e S%B&rt@of the downlink

desired programcode in the formof instructions or
fakdostructures and that can be accessed by a
conmputer. Al so, any connection is properly termed a
conmput er -r eadabl e nedium For exanple, if the software
is transmtted froma website, server, or other renote
sour c@. usi iibe mecthodxif alaimdbfigthef cdmaprisopt sendmgbheindication or
twisted pair, digital subscriber line (DSL), or
giatedrendicatvniio eh@héramcess phindto inptiucs thedinothed regessyprint to not
m crowave, then the coaxial cable, fiber optic cable,
tronsstibdurp the fipgsportion ofitrecdovgdink dersiatogi es such as
infrared, radio, and mcrowave are included in the
definition of medium Disk and di sc, as used herein,

el |
i gi 31 ver BRFr et ST ishe e B Ee 0 B G i second
gér%igns %%8d 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 claim 1, further comprising;:
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.



di sks usual ly reproduce data magnetically, while discs
reproduce data optically with [asers. Conbi nati ons of

w0 b@abayr shoul d al so be included within the BCOPg200$/077104
conput er-readabl e nedia. In sgnnary, it should be
appreci ated that a conputerre dabl e medi um may be
i npl emented in any suitabl e conputer-program product.
[ 00243] The previous description of the disclosed

?ﬁgeg Irsf It 2 Aﬁ;a&éérgi&lg 82 co?xﬁ%?ﬁlgat%ﬂ%%&%[r‘f"s skilled in

rese ysure. Various

modi f ht?ﬁlttér?erﬂ?rh%goﬁ R CW %&Anf% ffr%%ht oh of a downlink

apparent to ose skill e art; e generic
Bk 8161 ﬂahte&ﬂpt%‘use@ dy REREISs ?@Mt teeraas&ﬁltlaﬁ@l atsé’co(ﬁh Iib‘éftlon of the
aspects without departing omthe scope of
dowalifkstith€slot EhatSyill tndebOLLABYthélh&esQsviito lttﬁniiﬂﬁ in order to
intended to be limted to the aspects shown herei n but
mstigate devEmkdn@dedrenbe and dest scope consistent with the
principles and novel features disclosed herein. WHAT | S
CLAI MeDothBunitatign eettteddr afnfigoradue soslt dnondicatompefithe figgt and/or
identifying a first portion of a downlink tinesl|ot

sdgand pprtion fethggeersppoish access point to transnit and a
second portion of the downlink tinmeslot that will not

be used by the access point to transmt in order to

Mt o »i.eo ‘Q“Lén%ﬁaq‘iq”%ficﬁi@% ?@%@@3‘%&3 8ichitomOh e fing and
acce tho

FERE PoRRAT bom e ihaTR it 1%%0%6 NBhos ARirgled of Ybsets of the

8%”1&?‘96;41 esﬂ& {1135 125% ?ttl%eijeﬁqg‘ yé??secjlss?&%t@d Wl'[IL|1 lower
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[ower downlink interference than use of at |east one
gtbgpt one of the subsets of the downlink tineslot. 3.
The method of claim11, further conprising sending the

i ndi cation or another indication to another access

point to instruct the another access point to not
transfiit dith¢ mepatrdves 6fi dam @oid commonicitive @awollémk further
timeslot. 4. The nethod of claim1l, wherein the
cafdipuidd to acndothe dfdi¢adtion for peatherrudiseteor—td apothet apgessipoint to instruct
based on at | east one of the group consisting of: a
a@@ﬁpqh@ya@pssd@g}t@ gett transmit during the first portion of the downlink timeslot.

9. The apparatus of claim 6, 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.

10. The apparatus of claim 6, wherein:

the interference controller is further configured to determine 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.



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

WO ewe3wse ot her access point. 5. The net hod oPCTIUS10a8/077104
1, further conprising: deternlglng a timng offset
used by anot her access point nd sendi ng an
indication of the timng offset to the access point to
synchroni ze timng of the access point and the another
access point.6. An apparatus for comuni cati on,
conprising: an interference controller configured to

| dent 'E)fe.yugégia@araﬁg%sﬂ RhrRini BRI hAHsidd: mes! ot -t hat

Wil | an access point to tran it and a
secongheR fol RRnfyiderifePskibRlor b UBRATIN tifBabt t‘ﬁ'hﬂ \Jvﬂlr’t%tused by
be used by the access point to transmt in order

i hdcgd istavlahdikit bid £5dceh & Pé@ion i thead ow@IMAK Rints Lol ﬂﬁt will not
controller configured to send an indication of the

b¢ ustd byrhé accessgmantdo pandmioim érdeit toenigigate slewpbnkinterference; and
The apparatus of claim®6, wherein the identification

of t hmefnsfot sadthgsmondidatpor dfitbnErst amdien wesnd phenon fopthpgecess
at | east one subset of a plurality of subsets of the
poWhl i nk tineslot such that use of the at |east one

subset is associated with |ower downlink interference
than use of at |east one other one of the subsets of

the o 'L?E%%ﬁ’pgfﬁsf{ssg%ﬁ@%m o SRS s C'fg?frbaﬁfsaand
S b O R e dr i P 8 o Bl Py B R Sftsets of the
RSk L HRRNS 1 5t PRIL 00 S LG SOV

I mss paratus o

H&@ﬁﬁﬂl{f 1'11&%}&@6 ﬁfantllgg of étrl&{st SR RERRGS B{érstub&@sc‘of tﬁe downlink

based on at |east one of the group consisting of
aeefbi ty of depl oyed access points, downlink trafflc
associated with the access point, and downlink traffic
associ ated with at | east one other access point. 10.

The apparatus of claim6, wherein: the interference

cont r b3.I er Thsappardtisest danf 1 1gturder tompetieg sindéngaht indicagion or
of f set used
another indication to another access point to instruct the another access point to not

transmit during the first portion of the downlink timeslot.

14. The apparatus of claim 11, 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.

15. The apparatus of claim 11, further comprising:
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.



by anot her access point; and sending an indication of
the timng offset to the access point to synchronize

W povossp48f t he access point and the anot her acR€BES2008/077104
point.11. An apparatus for co ni cati on, conpri sing:
means for identifying a first®”portion of a downlink
timeslot that will be used by an access point to
transmt and a second portion of the downlink timeslot

t hat Ygll nﬁgmg ?%ﬁ mﬁﬁgﬁﬁ@%%?§§¥ﬁ§'nt to transm t

i n order tO n1 ence; and neans

for sgm]%lg&t %Qddﬂ“@h%&hhf’ébn%mﬁr%eco%ﬁéf R AU LL cé‘%@ﬁ&dto

porti e access point e appar

cl ai mgbdiryheisepdtibher 4 dewhlidd t@[ﬁédl&ﬂhé}fwﬂl% Usbd BY a®Bcbess
second portions conprlses identif ylng at | east one

poiRs®ttradkma apll drsdddntdypottionssfibel swilinkt thesltwidtiwil not be used by
ti mesl ot such that use of the at | east one subset is

tsocdsapeitt wi tkdnsmitvie brdbo verhitigatd divetlinkristecerchbgandise
of at |east one other one of the subsets of the

down! sankl aniindisiton. of 118: fiffhendappacatdumriodn ©lthé acctds point.
further conprising sending the indication or another
i ndication to another access point to instruct the

anot her access point to not transmt during the f
porti bh of ThhePTHRMAIPIRRIM Hedpgtol clpim lﬁh@h%rﬁwéh%ltqﬁgﬂfé?aﬂon of

@%?Efr?&n_éam [pgh;“@ts ES@'B%?%E' efa{ﬂ a1 o8 ehg Pttty of
SRR P o Riiing QB hieh e Rt PG AT DER SRR Wigeigeed
Qxﬂﬂmwv%ot\x}’nt%m i@e&%’%ﬁ’&e‘ tﬂ&t?gsevgf{apleggt 4n§ i%r%#ei ?H@ ?ﬁttrhp Efé‘t}sets of the

access aratus o

g&mqﬂkSﬁrﬁgslotdeterm ning a timng offset used by
anot her access point; and sending an indication of the

timng offset to the access point to synchronize

timng of the access point and the another access

poi nt 14.6. A ra@hpdidbLwirpleQosorithiiodiont cortmridid: Si ng:

conput er -readabl e nmedi um conpri sing codes for causing

a conpleheefyitgoa firsdportioh pf a downkik fhactlotathatofillebedseahby ak access

timeslot that will be used bK an access

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

transmitting on the second portion of the downlink timeslot.

19. The method of claim 18, wherein the identification of the first and
second portions comprises 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.

20. The method of claim 18, wherein the identification of the first and

second portions comprises communicating with a neighboring access point to select a



point to transmt and a second portion of the downlink
timeslot that will not be used by the access point to

WO e@n®ese482 i n order to mtigate downlink interfRPCEOSWIS/077104
and send an indication of the girst and/ or second
portion to the access point. 9F. The conput er - pr ogr am
product of claim 16, wherein the identification of the
first and second portions conprises identifying at

é%@v\in%w% ioﬁﬁ% tﬁﬁ'&fﬁtg?rot];an%ﬁlﬂtlﬁ%ﬁ{at }Ssgdifg%reﬁﬁggr? % %Pl%fontol?ﬁle timeslot

t1nes suc a east one
SRS hé ReidBPhnloate&Ls WhinP fdr QWRE ink interference
tﬁ%h%Use %? atﬁ]lgeastS n% o{her]%ne of the subsets of

the downlink tineslot. 18. A nethod of wreless

conmuni cation, conprising: identifying a first portion
of a dpwnl ThKmicthdeDif @lairh N8f wiitrkin the ideagHcddon i tlRCSEd
point to transmt and a second portion of the downlink
tdcoms patiohhedmpideh ravoivirpeaniiadidation dfitke fiest esdop@icoitd pation
transmt in order to mtigate downlink interference;

frooh & meawerki tadeng on the first portion of the downlink
timeslot and refraining fromtransmtting on the

second portion of the downlink tinmeslot. 19. The

met hod_of claim 18, wherein the identification of the
first2and $bemsthod@f clagnd 8cwhsrindbe agegenqintyip Fgtrigted to not

| eas ne subset of a plurali of subsets of_.the ..
BRI At R ons pods 3hRpstae b hegroi @re ingat bigping. data
subset L§ ssoci;ated with | ower downlink interference
?%ﬁﬁ’ﬁ?@”@loﬁﬁnﬁég§F£0ne ot her one of the subsets of

the downlink tinmeslot. 20. The nethod of claim18,
wherein the identification of the first and second

porti o9s_caRmbbagR SHEHIhGALA, Wrkitigharel ghbor i ng

access point sel ect aportion of the tineslot for

transg fdri@erdcdBabnirSlled ichh BEREY toliBNifR a PRE oSS ot d¥fvnlink
ti mesl ot used by the neighboring access point for

tinasisnthhd witigbe Bd by e as@EOPsinoh tehainmadd 2 svdvad §oftidnh the
identification of the first and second portions
donmplirnkstésesl@akitwiit groabe usedibyahe arcesf pdiftao trianstit anctterto
second portion froma network node. 22. The nethod of
vlitigane d@ynlinkenesifarenpe aadcess point is restricted to

not
a communication controller configured to transmit on the first portion of the

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

downlink timeslot.

24. The apparatus of claim 23, wherein the identification of the first and
second portions comprises 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.

25. The apparatus of claim 23, wherein the identification of the first and

second portions comprises communicating with a neighboring access point to select a



provide, for at |east one node, at |east one of the
group consisting of: signaling, data access,

WO e@bes¥ar i on, and service. 23. An apparatus fBCT/US2008/077104
communi cation, conprising: an gnterference controller
configured to identify a firsP portion of a downlink
timeslot that will be used by an access point to
transmt and a second portion of the downlink tinesl ot

?%%érrl:é”fjthle tﬂr?etslo? ?%r;{faglggg%lﬁé ﬁl%&%?(ﬁfgerr%gtotﬁﬁrp 11 g?ﬁigﬁ&?g&rﬁr}leslot

er tom erenc
| i [ to transmt on the
?IYS q%%?%ggﬁnggq%ﬁéghg%%ﬁﬁﬁéh%#%es'ot and refraining

fromtransmtting on the second portion of the
downlink tineslot. 24. The apparatus of claim 23,

wher ep@ t hehé gispatdtdd SRdldim R iwhchen fherigdntidioeticiesmané first and
portions conprises identifying at |east one subset of
sccphdipadtiohy cafiprisgh seebs/imgf ant ihéicalidmnd fi thi fitst adbodecemttortion
that use of the at | east one subset is associated with
fromer nafwonkl iadk. i nt er f erence than use of at | east one

ot her one of the subsets of the downlink tineslot. 25.
The apparatus of claim 23, wherein the identification

of the first and second portigns conprises . . )
commuAT-cat f AR U3 Enbb MhsEF i e aseespBpint istrgstricted to not

sel ect .aportion of the tinesl for transmtting that

POVt RBRIEStORS ROde. ABIEEStGHe BF theredoun SABSRBRE ol SEnpkpe. data

t he nei qg§§ﬁgﬁgaccess point for transmtting. 26. The
¢

3%65&5 PPHY23; wherein the identification of

the first and second portions conprises receiving an
i ndication of the first and/or second portion froma

net wopK noﬁﬁ-apﬁ%at_uﬁ@r c%ﬁﬁﬁ‘ﬁrﬁ&éﬂ%n?éongﬂ[rﬁiiﬂgzz& wher i n

the access po I's restricted to n provi de, for at

| east nRRS; BPRRNtiBind £ASKE p&iSn OF a UBRnBHIOURAONGASKIlING used by
of : signaling, data access, registration, and service.

2Bacchss fidas abhisnit oid £ erohid beiioh @ theCtdWMink itiAgsloEANS/i1l not

for identifying a first portion of a downlink tinesl|ot

bhatedwiyl the hezessgmantliy transmit in order to mitigate downlink interference; and
means for transmitting on the first portion of the downlink timeslot and

refraining from transmitting on the second portion of the downlink timeslot.

29. The apparatus of claim 28, wherein the identification of the first and
second portions comprises 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.

30. The apparatus of claim 28, wherein the identification of the first and
second portions comprises 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.



an access point to transmt and a second portion of

the downlink tineslot that will not be used by the
W@ewesd4pni nt to transmt in order to mtigat ePCOURI0$IKT7104

interference; and neans for transmtting on the first

portion of the downlink ti mes8t and refraining from

transmtting on the second portion of the downlink

timeslot. 29. The apparatus of claim 28, wherein the

identification of the first and second portions

conprises identifying at | east one subset of a

plurakjty : 1 A

Phat te of "¢ APt onina, ST I AR SR i pnd

SQVRA pSloORY EdHipridatl BdERIBNGEEnERA SN fir@bnd/6ARko rtion

ot her one of t%e subsets of the downlink tinmeslot. 30.

frtbg afppebataslcof cl aim 28, wherein the identification

of the first and second portions conprises

communi cating with a nei ghboring access point to

select a portion of the tinmeslot for transmtting that

i s di B2.er elihe apramtes glodaimods, efhetdmetheiacesk pointisadstbgted to not

t he nei ghboring access point for transmtting.31. The

pigElcator gt spstonainad2 8t leak ene phthergsourdemsisting ef: signalgte, data

the first and second portions conprises receiving an

AGFEPse ERZIyRtioN. AHECHIGest and/ or second portion from a

network node. 32. The apparatus of claim 28, wherein

the access point is restricted to not provide, for at

I d I f th I sti
of - sinal foig iy 3 SRS EsobiFsliEon” and servi ce

33. ﬁféﬁ%é@%&%ﬁ@%@w& fsing &ﬂgpioggg&%goa com lgcernto:

conp Ium conprissi n es for causing

a c onﬁféﬁﬁftyhéaiﬁ’fs‘\c/\#(ﬁ‘lﬁ% bf ¥ d@whlifiSHmPREthA i beBisAPYPhA Hbess

ti mesl ot be used by an access point to

{36iﬁﬂt‘érﬂratnsﬁﬁ@né\ aS8ERAAPoRV dfARe SEwhIRE AVt tRd Will BEbOtised by
hat will not be used by the access point to transmt

the a0tdde poinOtonfrdnis@itie oeidmd mitkgatd@viilikamereat and
transmt on the first portion of the downlink tinesl|ot
and r ehnsaiinomtheffirstrporticansiithe dowgidntirhésdotsad ocfthipiag tfitoon
of the downlink tineslot. 34. The conputer-program
prsdutingen the sdicomdBortiph ef dicrdommdink dierssiof.i cat i on of

34, The computer-program product of claim 33, wherein the identification of
the first and second portions comprises 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.

35. A method of communication, comprising:

identifying a first portion of a 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; and

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



the first and second portions conprises identifying at

| east one subset of a plurality of subsets of the
waeloMmiosaB2 t i nesl ot such that use of the at | eaBCT/URW08/077104

subset is associated with |lower downlink interference

than use of at |east one otherlone of the subsets of

the downlink tinmeslot. 35. A nethod of conmunicati on,

conprising: identifying a first portion of a uplink

timeslot that will be used by an access point to

recei ve and a second portion of the uplink tineslot

that ywll #pt ml%ﬁloﬁ%?glalﬂ?( S%h@hé}%ﬁl ?élcf%ﬁhﬁéatlfoﬁ Sr¥€and

in order to mtigate uplink interference; sendi ng
%ohdﬂ gbeidhi mpseh ﬁfénﬁfy‘h% atQ&Qf S §1%§& R a%ﬁfr&lht Rf §bsets of the
the access point.36. The nmethod of claim erein

tiplenk etaed dtfsuetathia Okt thd e 1&dst Gile @Bkt HLBOGHatP@vith@dhSer uplink
conprises identifying at | east one subset of a

piterfeaérice yheanfuss vb stelesst ofic bther onal dfntke Subses bbthesiptihk tiaklot.

use of the at |east one subset is associated with

| ower uplink interference than use of at |east one

ot her one of the subsets of the uplink tinmeslot. 37.

The mdT-hodTh¢ methailiaf SBIMBGy funer easmpsising ieeciviae emforrn@tlon
information relating to interference on the uplink,
ARG 1 IRtk e thE BBk ISEeiR ldw%ica%ﬂvoofstg% Brand sccond
Eor.tlonrs?ia S qw%ed on the information. 38. The net hod
Prgps,is SMUPHNANR8- | dentification of the first

and second portlons is based on at | east one of the

group consisting of: a quantity of deployed access

poi nt §8. Upll"hgﬁle{l{?afo | Iﬁ%% o&/h@eﬁl md}eﬁtl{i%%oﬁ%?eas turst and

poi nt, ‘and tra I C aSSOCIa one

%Bﬁ& }é@l‘ﬁ%ﬁ§§o bQQédan at%gdst i ATRL gr%gF Qf)ns%tfﬁ B3P uantlt

further conpri si ng send I Ng t he catlon or a

HAb FRtdc 8 s HOind) b INEY traFEie @S cRAIAVitH Belab&dss ?&"ht taﬁ@ uphnk traffic
anot’her access point to not receive during the second

aRodiked wath dt estgic dikertace®s point. 40. An apparatus for
comruni cation, conprising: an interference controller
configured to identify a first portion of a uplink
timeslot that will be used by an access point to

recei ¥ andhamsthodd claom B3P ofurtber ¢dmeprispig seRding thessindication or
that will not be used by the access point to receive
appthar dedicatipnte 9p(©th@reaccess point to instruct the another access point to not

receive during the second portion of the uplink timeslot.

40.  An apparatus for communication, comprising:

an interference controller configured to identify a first portion of a 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; and

a communication controller configured to send an indication of the first and/or

second portion to the access point.



uplink interference; and a comuni cation controller

configured to send an indication of the first and/or
wWee@omsh4pdrti on to the access point.41. The apPek/HS2088/077104

of claim 40, wherein the iden%&fication of the first

and second portions conprises’tdentifying at | east one

subset of a plurality of subsets of the uplink

timesl ot such that use of the at |east one subset is
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upl i nk, wherein the identification of first and
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apparatus of claim40, wherein the identification of

the first and second portions is based on at |east one
of the group consisting of: a quantity of depl oyed
acces42.poi fhsappapdtundf daiaf 40, theamsooiEtawnwontiolidias further
access point, and uplink traffic associated with at
pandigurasie reschisrinfasmation jsbiting to ipdericrerecpihe aplink, pherein the
cl ai.m 40, the conmuni cation controller is further
Klsntifigption af ths fEstrndispeondngrtionsiinbassd on st ifrmation.

i ndication to another access point to instruct the

anot her access point to not receive during the second
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hﬁb&ﬁ{e@ﬁ@&%lea@f&e@l@&%&&ﬁ §andi ng an indication of
the first and/or second pOfFIOﬂ to the access point.

46. The apparatus of claim45, wherein the

identification of the first and second portions

conpr #4.es Theappafatunef ddim 4 sic @nemsnibg®h cofitraller is further
plurality of subsets of theuplink tinmeslot such that
cwdigufedithecrt the ezication@r sudsbetindisatingisto @natheaogksstpoint to instruct
| ower uplink interference than use of at |east one
termapthghecceys nopH te pelyeeavoduringdhe prcopd peities HIf die upkipk timeslot.
The apparatus of claim45, the comrunication

controller is further

45.  An apparatus for communication, comprising:

means for identifying a first portion of a 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; and

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

point.

46. The apparatus of claim 45, wherein the identification of the first and

second portions comprises identifying at least one subset of a plurality of subsets of the



configured to receive information relating to
interference on the uplink, wherein the identification

W@R00vka9481 r st and second portions is based on PEEUS2008/077104

i nformati on. 48. The apparatug of claim45, wherein
the identification of the firdf and second portions is
based on at | east one of the group consisting of: a
guantity of depl oyed access points, uplink traffic
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the indication or another Tndication to another access
point to instruct the another access point to not
recei ve during the second portion of the uplink
timeshpt. H0e a@a@ﬂﬁ@@ﬂ&&inﬂ@ﬂf@@nﬁﬁ@(ﬁb&&bn conftPlldrsd AGther
comput er - r eadabl e nedi um conpri sing codes for causing
eortupadi te rededve infdembibidnyredating e int@ésrenc@onahe aplinkl, whlkrein the
timeslot that wll be used by an access point to
rdeceficationiofl the fyetzmdde@mdtpootmonsfis bdsed apthenkfarmaesi. ot
that will not be used by the access point to receive
in order to mtigate uplink interference; and send an
indication_of the first and/or second portion to the
acces#8-poi hbe apppratyyef dymstn ahepin Beddsnbifigatin ofghe first and
claim50, wherein thﬁ idenngfhcation of the first an
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east one other one 0 e subsets of the uplink
timeslot.52. A nethod of w reless comunication,
conprising: identifying a first portion of an uplink

timeshot tiRE apakdtudsr USBMU N Yurter 36GEHSin® Knding tBe indication or
recei ve and a second portion of the uplink tinmeslot

ulvalicrhditativ@tto BeotiSed ey pbine tamSesS throindthet BcdeeCRiii&o not
in order to mtigate uplink interference; and

reeciet dingg the sté¢undfportsin gfah¢ i@dmkafméeshe. upl i nk ti nmesl ot
and refraining fromreceiving on the second portion of
the uplink tinmeslot. 53. The nethod of claim52,

wherein the identification of the first and
A computer-program product, comprising:

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

identify a first portion of a 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; and

send an indication of the first and/or second portion to the access point.

51. The computer-program product of claim 50, wherein the identification of
the first and second portions comprises 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 of the uplink

timeslot.



second portions conprises identifying at |east one
subset of a plurality of subsets of the uplink
WO R0ve®sws2 such that use of the at | east one sSuPGEUS1088/077104
associated with | ower uplink |nterference t han use of
at |east one other one of the’$ubsets. 54. The method
of claim53, wherein the identification of the first
and second portions further conprises determ ning when
an access term nal associated with the access point
transmts during different ones of the segnents. 55.
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fi r st reapicingronstbe 6indl pptoniod thef wpdimk dinmestopend rafiadeng from receiving
froman access termnal that is associated with the

e hesscqidl nertionsyt, thauplagoimesiels f or communi cati on

conprising:an interference controller configured to
identify a first portion of an uplink timeslot that
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apparatus of claim57, wherein the 1dentification of
the first and second portions conprises identifying at
| east one subset of a plurality of subsets of the
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subset is associated with |lower uplink interference
sdvand petioos fuathet easjirisosn detotnniemgonencih acbws sarbvget gssobidted with
The apparatus of claim58, wherein the identification
thic acerss poins trazsmitsshiciop diffaentioonsoff the s¢mmentsonpr i ses
determ ni ng when an access term nal associated with

55. The method of claim 52, wherein the identification of the first and
second portions comprises 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.
56. The method of claim 52, wherein the identification of the first and
second portions comprises 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.

57.  An apparatus for communication, comprising:



the access point transmts during different ones of
the segnents. 60. The apparatus of claim57, wherein
W@ b@ojsasr i fication of the first and second poPCT/O8Z08/077104
conpri ses conmmuni cating with ? nei ghbori ng access
point to select a portion of fe timeslot for
receiving that is different than a portion of the
ti mesl ot used by the neighboring access point for
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An apparatus for comunication, conprising: neans for
m@ﬁmhhkﬁkﬁgc@gﬁﬂrst portion of an upllnk ti mesl ot that
will be used by an access point to receive and a

second cpamuhzatiod cdnellupddnfigutedre sdooivetohahe fikst porioh obehe
used by the access point to receive in order to
wplinkganeslatphil nifrdiming fifoer encieingamdhersansd portion of diewiphigk
on the first portion of the uplink tinmeslot and
fieeslai. ni ng from recei ving on the second portion of the
uplink tineslot. 63. The apparatus of claim62,

wherein the identification of the first and second
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term nal associ at ed the access point transnits

during different ones of the subsets. 65. The

apparatus of claim62, wherein the identification of
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Wi th a nei ghboring access point to select a portion of
sdvend pontishofurthor congoréesey detgrniihantg wisendinfaicegse rdrmiided assaciated with
portion of the timeslot used by the nei ghboring access
theiancess point wamsinvisiiyring @iffereg oappelrthe segnaftsc| ai m 62,

wherein the identification of the first and second
portions conprises receiving an indication of the

first _and/ or second port.i on
68l Le apparatus opf claim 57 wherein the identification of the first and

second portions comprises 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.
61. The apparatus of claim 57, wherein the identification of the first and
second portions comprises 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.

62.  An apparatus for communication, comprising:



froma network node or froman access termnal that is
associated with the access point. 67. A
W@ 09p08%B2 pr ogr am product, conpri sing: PCT/US2008/077104
comput er - r eadabl e nmedi um conpri sing codes for causing
a conputer to:identify a firsg6portion of an uplink
timeslot that will be used by an access point to
receive and a second portion of the uplink tineslot
t hat used . RO [
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subset of a plurality of subsets of the uplink
fromast@ting va lthd feadbndis@tiof of the uptink eastloone subset is
associated with | ower uplink interference than use of
at | east one other one of the subsets. 69. A nethod of
W rel ess connunication,.coqfrising: identifying a
firstO6port Thnapifarains efsllaipnko, imherdinthetidentifightion ¢fhe §esgand
by an access termnpal to transmt and a _second partion
gcoRg BOTEANS FARTSSE ettt 16ast Pneabses @f g phualyy of pebscts of the
access termnal to transmt in order.to m.tigat .
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rtion of the [ink tineslot refraining from
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timeslot. 70. The method of claim69, wherein the
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plurality o bsets of the uplink tineslot such tha
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wherein: the access term nal receives power contro
commands that adjust the transmt power of the access
term nal based on uplink interference; andthe

i dent p3.i calhosprefatehel daimst2, amdrosethendenibicetianes the first and
conprises determning transmt _ power |evels that were
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di fferent subsets of the uplink tineslot.
portion 0?316 tlsrnes ot for receiving thar% is (ﬂfferenpt%an a portion of the timeslot used

by the neighboring access point for receiving.

66. The apparatus of claim 62, wherein the identification of the first and
second portions comprises 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.

67. A computer-program product, comprising;:

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



72. The nethod of claim 71, wherein the identification
of the first and second portions further conprises

WO d@an3fygi ng at | east one subset of the subsetBCT/H82008/677104
associated with | ower transn1% power than at | east one
ot her one of the subsets. The method of clai m 69,
wherein the identification of the first and second
portions conprises receiving an indication of the
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configured to transmt on the first portion of the

uplink tinmeslot and refraining fromtransmtting on

the second portion of the uplink tinmeslot. 75. The
apparatus of claim 74, wherein the identification of

t he flrst and second portions conprises identify
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rans e access ternlna ase on uplink
interference; and the identification of the flrst and
second portions conprises determning transmt power
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ti mesidentifyfng a fikep@pipAabatnaplafk tirhedlentdlh ,wiltbe uetdby freaccess
identification of the first and second portions
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transmitting on the first portion of the uplink timeslot and refraining from

transmitting on the second portion of the uplink timeslot.

70. The method of claim 69, wherein the identification of the first and
second portions comprises 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.

71. The method of claim 69, wherein:
the access terminal receives power control commands that adjust the transmit

power of the access terminal based on uplink interference; and



78. The apparatus of claim 74, wherein the
identification of the first and second portions

W@ 09p03®sexs recei ving an indication of the firsPCHONI008/077104
second portion froman access_point that is associ ated
with the access termnal. 79.7 apparatus for
communi cation, conprising: neans for identifying a
first portion of an uplink timeslot that will be used
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fromtransmtting on the second portion of the uplink
timeslot. 80. The apparatus of claim79, wherein the
identification of the first and second portions
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80, wherein:the access term nal receives power contro
commands that adjust the transmt power of the access
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the first and second portions further conpri ses

identifying at | east one subset of the subsets that is
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edmbuirees!girthag ma thnpf belwsst] by dberpaciessi teigminal to transmit in order to
conput er -readabl e nmedi um conpri sing codes for causing

mitégspurlk iptgrference; and

a communication controller configured to transmit on the first portion of the
uplink timeslot and refraining from transmitting on the second portion of the uplink

timeslot.

75. The apparatus of claim 74, wherein the identification of the first and
second portions comprises 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.

76. The apparatus of claim 74, wherein:



identify a first portion of an uplink tinmeslot that

Wl be used by an access termnal to transmt and a
weewomsh4pdrti on of the uplink tinmeslot that w PCT/H81008/€77104

used by the access termni nal t9 transmt in order to

mtigate uplink interference; and transmit on the

first portion of the uplink tineslot and refraining

fron1transnitting on the second portion of the uplink
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subsets of the uplink timeslot.

77. The apparatus of claim 76, wherein the identification of the first and
second portions further comprises identifying at least one subset of the subsets that is

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

78. The apparatus of claim 74, wherein the identification of the first and
second portions comprises receiving an indication of the first and/or second portion

from an access point that is associated with the access terminal.

79.  An apparatus for communication, comprising:

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; and

means for transmitting on the first portion of the uplink timeslot and refraining

from transmitting on the second portion of the uplink timeslot.

80. The apparatus of claim 79, wherein the identification of the first and
second portions comprises 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.

81. The apparatus of claim 80, wherein:
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the access terminal 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 comprises determining transmit
power levels that were used when the access terminal transmitted during different

subsets of the uplink timeslot.

82. The apparatus of claim 81, wherein the identification of the first and
second portions further comprises identifying at least one subset of the subsets that is

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

83. The apparatus of claim 79, wherein the identification of the first and
second portions comprises receiving an indication of the first and/or second portion

from an access point that is associated with the access terminal.

84. A computer-program product, comprising:

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

identify 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; and

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

transmitting on the second portion of the uplink timeslot.

85. The computer-program product of claim 84, wherein the identification of
the first and second portions comprises 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.



