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BACKGROUND
Field
10002] This application relates generally to communication and more specifically,

but not cxclusively, to configuring a communication node.

Introeduction

[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 {e.g.,
macro cells), 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



I ntroduction [0003] Wrel ess conmuni cation systens are w dely depl oyed
to provide various types of conmunication (e.g., voice, data,

mul ti medi avgeanyoceR, etc.) to nultiple users. As the deomoskobsnssezs

hi gh-rate and nmultimedia data services rapidly grows, there lies a
chal l enge to inplenent efficient and robust conmuni cation systens

wi th enhanced performance. [0004] To suppl enent conventi onal nobile
phone network base stations (e.g., macrog cells), small-coverage base
stations may be deployed (e.g., installed in a user's hone) to
provi de nore robust indoor wreless coverage to nobile units. Such
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iques for configuring such base stations.

SUMMARY
[0006] A summary of sample aspects of the disclosure follows. It should be
understood that any reference to the term aspects herein may refer to one or more
aspects of the disclosure.
[0007] The disclosure relates in some aspect to configuring an access point. In
various scenarios such an access point may take the form of a femto node, a relay node,
a pico node, or some other type of node.
[0008] The disclosure relates in some aspect to configuring an access point based on
the configuration(s) of at least one other access point. For example, an access point may
acquire configuration information indicative of the configuration(s) of at least one
neighboring access point and select one or more configuration parameters based on the
acquired configuration information,
[0009] The disclosure relates in some aspect to determining an identifier to be used
by (i.c., transmitted by) an access point. For example, an access point may sclect an
identifier based on the identifier(s) used by (i.e., transmitted by) at least one other access
point. These identifiers may comprise, for example, pilot identifiers (e.g., physical cell
identifiers). For convenience, the description herein will refer to such an identifier as a
pilot identifier.
[0010] The disclosure relates in some aspect to autonomous configuration of an
access point. For example, once an access point is initialized (e.g., upon deployment,

power-up, or reset), the access point may determine its location and then configure itself



SUMVARY [ 0006] A sunmary of sanple aspects of the disclosure foll ows.
It should be understood that any reference to the term aspects herein
may refer wo2mpes@as2z nore aspects of the disclosure. [0007Sivess3925

di sclosure relates in sonme aspect to configuring an access point. In
vari ous scenari os such an access point nay take the formof a femo
node, a relay node, a pico node, or so ot her type of node.
100081The disclosure relates in sone agg%ct to configuring an access
poi nt based on the configuration(s) of at |east one other access

poi nt. For exanple, an access point may acquire configuration
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nei ghbori ng access poi nt” and sel ect one or nore configuration

par anet er s bhasednofdicheq@ettyi(FRE") pantrieguy, aptimaizatidi§ pramdtdror ofl@P09] The
di sclosure relates in sone aspect to determning an identifier to be
used by (i . earametemndiot tacwld e ageesapairsmapditermineroyilog idgnpfics, 2 eanrier
access point may select an_jdentifjer based on the identifier(s) used
by (i.e., tFEAEAFYEEaVBYYrofle. Jompthgsparagictieror acembpaest ¢fttwo phEwEs of
identifiers_may conprise, for exanple, pilot identifiers (e.g.

physi cal ceﬁpsiﬁ%ﬂggﬁﬁers). For conveni ence, the description herein

wll refer i(ﬂ}lit‘c N30 af BB RkL ¥él£ést iﬂt%%ﬁ% E%ple&tto bl Q&E&s‘;#oﬁﬁ thal ?c%x%llrgg fiself

di sclosure relates in sonme aspec ononous confi gura an
with assistance from a configuration server. For example, the access point may send

information such as the location of the access point to a configuration server and the
configuration server may respond with a list of any neighboring access points for that
access point. The access point may then acquire configuration information indicative of
the configuration(s) of the identified neighboring access point(s) and select one or more
configuration parameters based on the acquired configuration information,

[0012] The disclosure relates in some aspects to providing configuration
information to an access point, For example, a configuration server may provide
configuration information to an access point based on the location of the access point.
[0013] The disclosure relates in some aspects to directing an access point to a
configuration server. For example, a configuration server may direct an access point to

another configuration server for configuration information.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014] These and other sample aspects of the disclosure will be described in the
detailed description and the appended claims that follow, and in the accompanying
drawings, wherein:
[0015] FIG. 1 is a simplified block diagram of several sample aspects of a
communication system where an access point is configured based on received

information;



access point. For exanple, once an access point is initialized (e.g.,
upon depl oynment, power-up, or reset), the access point may determ ne
its | ocat ivoma@pgstibren configure itself 3 (e.g., by depermsniosigses
configuration based on its |ocation). Here, the access point may
determ ne radi o-frequency ("RF") paraneters, optim zation paraneters,
or other paraneters. For exanple, the access point nmay determne a
pilot identifier, a carrier frequency, a power profile, sone other
parameter, or a conbination of two or nore of these paraneters.
10011] The disclosure relates in sone aspect to an access point that
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such as

exanpl e, the access point nmay send” nformati on he | ocati on
of the accegemP@hivitidn a configuration server and the configuration
server may respond with a list of any nei ghboring access points for
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information indicative of the configuration(s) of the identified
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aspects to directing an access point to a configuration server. For

exanpl e, a aeghbgydisadiedny server nmay direct an access point to another
configuration server for configuration information
[0020] FIG. 6 is a simplified diagram illustrating sample operations relating to
neighbor discovery;
[0021] FIG. 7 is a flowchart of several sample aspects of operations that may be
performed to configure an access point based on the configuration of one or more
neighboring nodes;
[0022]  FiG. 8 is a simplified block diagram of several sample aspects of
components that may be employed in communication nodes;
[0023] FIG. 9 is a flowchart of several sample aspects of operations that may be
performed to configure an access point based on location;
[0024] FIG. 10 is a flowchart of several sample aspects of operations that may be
performed to configure an access point based on received configuration information;
[0025] FIG. 11 is a flowchart of several sample aspects of operations that may be
performed to direct an access point to a configuration server;
[0026] FIG. 12 is a simplified diagram of a wireless communication system;
[0027] FIG. 13 is a simplified diagram of a wireless communication system
including femto nodes;
[0028] FIG. 14 is a simplified block diagram of several sample aspects of

communication components; and



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0014] These and ot her sanple
aspects of the disclosure will be described in the detailed

descri pti ovo andinse appended cl ai ns that follow, and i pctings2008/083925
acconpanyi ng draw ngs, wherein: [0015]FIG | is a sinplified bl ock
di agram of several sanple aspects of a comrunication system where an
access point is configured based on received information; 4
[0016]FIG 2 is a sinplified diagramill-ustrating sanpl e coverage
areas for wireless commnication; [0017]FIG 3 is a flowhart of
several sanple aspects of operations that may be

[0029]  FIGS. 15 - 22 are simplified block diagrams of several sample aspects of
apparatuses configured to perform configuration-related operations as tanght 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
features may be arbitrarily expanded or reduced for clarity. In addition, some of the
drawings may be simplified for clarity, Thus, the drawings may not depict all of the
components of a given apparatus (e.g., device) or method. Finally, like reference

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

DETAILED DESCRIPTION
[0031] Various aspects of the disclosure are described below. 1t should be apparent
that the teachings herein may be embodied in a wide variety of forms and that any
specific structure, function, or both being disclosed herein is merely representative.
Based on the teachings herein one skilled in the art should appreciate that an aspect
disclosed herein may be implemented independently of any other aspects and that two
or more of these aspects may be combined in various ways. For example, an apparatus
may be implemented or a method may be practiced using any number of the aspects set
forth herein. In addition, such an apparatus may be implemented or such a method may
be practiced using other structure, functionality, or structure and functionality in
addition to or other than one or more of the aspects set forth herein. Furthermore, an
aspect may comprise at least one element of a claim.
[0032] FIG. 1 illustrates several nodes in a sample communication system 100 (e.g.,
a portion of a communication network). For illustration purposes, various aspects of the
disclosure will be described in the context of one or more access terminals, access
points, and network nodes that communicate with one another. It should be appreciated,
however, that the teachings herein may be applicable to other types of apparatuses or

other similar apparatuses that are referenced using other terminology. For example, an



performed to configure an access point; [0018]FIG 4 is a sinplified
bl ock di agram of several sanple aspects of conponents that may be
enpl oyed iwo copmamscati on nodes; [0019]FIG 5 is a sinptrfusmds/chizemgr am
illustrating sanple operations relating to nei ghbor discovery;
[0020]FIG 6 is a sinplified diagramillustrating sanple operations
relating to nei ghbor discovery; [0021]FIG 7 is a flowhart of

several sanple aspects of operations t haét may be perfornmed to
configure an access point based on the configuration of one or nore
nei ghbori ng nodes; [0022]FIG 8 is a sinplified block di agram of

several sampl@sARReat Bl herein may be implemented or referred to as a base station, an
¢NodeB, a Home eNodeB, and so on. Also, an access terminal as taught herein may be
implemented or referred to as a mobile, user equipment, and so on. In addition, a
network node may be implemented or referred to as a configuration server; an
operations, accounting, and management (“OAM”) entity; a mobility manager; and so
on. Other sample termineclogy is set forth in the following discussion.
[0033] Access points in the system 100 provide one or more services (e.g., network
connectivity) for one or more wireless terminals (e.g., access terminal 102) that may be
installed within or that may roam throughout an associated geographical area. For
example, at various points in time the access terminal 102 may connect to an access
point 104 or an access point 106. Each of the access points 104 and 106 may
communicate with one or more network nodes {represented, for convenience, by
network node 108) to facilitate wide area network connectivity. Such network nodes
may take various forms such as, for example, one or more radio and/or core network
entities (¢.g., implemented as discussed above or as some other suitable network entity).
[0034] In some aspects, configuration of an access point such as access point 104
may be advantageously achieved by providing configuration functionality at the access
point. For example, in a network that has a relatively large number of access points, it
may be more efficient for the overall operation of the network if each access point has
the capability to configure itself at least to some extent. In this way, the operator of the
network (e.g., centralized entities managed by the operator) may be relieved of at least
some of the burden of determining the appropriate configurations and keeping track of
the configurations for all of these access points,
[0035] In the example of FIG. 1, the access point 104 includes a configuration
controller 110 that configures the access point 104. Here, the configuration controller
110 may provide one or more configuration parameters that the access point 104 uses

for communication-related operations. For example, the configuration controller 110



conponents that may be enployed in comruni cati on nodes; [0023]FIG 9
Is a flowhart of several sanple aspects of operations that may be
per f or med wo 2@oné7sgpur e an access poi nt based on | ocati eqyukD0Rdd:sG.
10 is a flowhart of several sanple aspects of operations that may be
perfornmed to configure an access point based on received
configuration information; [0025]FIG 11 is a flowhart of several
sanpl e aspects of operations that may be/ performed to direct an
access point to a configuration server; [0026]FIG 12 is a sinplified
di agram of a wireless comunication system [0027]FIG 13 is a
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identifier, operating frequency, and transmit power.
[0036] In some implementations the configuration controller 110 defines
configuration parameters based on the configuration(s) of at least one other access point
(e.g., aneighboring access point). To this end, the configuration controller 110 may
receive configuration information from the other access point(s) and/or information that
may be used to obtain configuration information from the other access point(s).
[0037] In some cases the access point 104 may communicate with the access point
106 to determine the configuration of the access point 106. For example, the access
point 104 may communicate with the access point 106 via a backhaul (e.g., through the
network node 108). As a more specific example, an eNodeB may receive a report (e.g.,
via an X2 interface) of a PCI used by a neighboring eNodeB.
[0038] Also, the access point 104 may acquire configuration-related information
directly from the access point 106 via wireless signals. For example, the access point
104 may include a downlink receiver (not shown in FIG. 1) that receives signals
transmitted by the access point 106. As a more specific example, the PCI used by an
eNodeB may be heard over-the-air at another eNodeB through the use of a downlink
receiver.
[0039] The access point 104 also may acquire configuration-related information via
an access terminal (e.g., when the access terminal 102 is being served by the access
point 104). For example, the access terminal 102 may forward information it acquires
from the access point 106 (e.g., information derived from transmissions by the access
point 106) to the access point 104. As a more specific example, user equipment may
report the PCI used by an eNodeB to another eNodeB.
[0040] In some cases the access point 104 may receive configuration-related
information from the network node 108. For example, the network node 108 may

identify any neighbors of the access point 104 and send this neighbor information to the



[0028]FIG 14 is a sinplified block diagram of several sanple aspects
of conmuni cati on conponents; and WD 2009/ 067452PCT/ US2008/ 083925 5

[ 0029] FI GSvo 2&vmdsare sinplified block diagranms of sewerais:msengshs
aspects of apparatuses configured to performconfiguration-rel ated
operations as taught herein. [0030]1n accordance with conmon practice
the various features illustrated in the drawings may not be drawn to
scal e. Accordingly, the dinensions of t various features nay be
arbitrarily expanded or reduced for clarity. In addition, sone of the
drawi ngs may be sinplified for clarity. Thus, the draw ngs may not
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[0041] In some cases the network node 108 sends a list of pilot identifiers to the
access point 104, The access point 104 may then select its pilot identifier from the list.
For example, the access point 104 may randomly select a pilot identifier from the list or
select a pilot identifier based on a defined criterion or criteria. Here, the access point
104 may exclude any pilot identifiers used by other access points (e.g., neighboring
access point) from its selection.
[0042] As a more specific example, an OAM entity may signal a list of PCI values
to an eNodeB. This list may be cell specific. The eNodeB may then select a PCI value
for a cell from the list of PCIs. For example, the eNodeB may select a PCI value
randomly from the list of PCls.
[0043] In some cases the eNodeB may restrict the received list by removing a PCI
that is reported by user equipment, reported by a neighboring eNodeB, heard over-the-
air via a downlink, acquired in some other way, or acquired through a combination of
two or more of these ways. The eNodeB may then select a PCI value randomly from
the restricted list of PCls or select a PCI value from the restricted list in some other way.
[0044] In some cases the access point 104 may provide information to a
configuration server (e.g., as represented by the network node 108) to assist the
configuration scrver in providing configuration information for the access point 104.
For example, the access point 104 may determine its location and send corresponding
location information to the network node 108. The network node 108 may then
determine appropriate configuration information based on the location and send this
configuration information to the access point 104, where the configuration controller
110 uses the configuration information to configure the access point 104.
[0045] In some cases, a configuration server (e.g., as represented by the network

node 108) directs an access point to another configuration server for configuration



[ 0031] Vari ous aspects of the disclosure are described below It
shoul d be apparent that the teachings herein may be enbodied in a

w de vari sty2mbod7es2ns and that any specific structure, PETIBI008H083926r
bot h bei ng disclosed herein is nerely representative. Based on the
teachings herein one skilled in the art should appreciate that an
aspect di sclosed herein may be inplenented i ndependently of any other
aspects and that two or nore of these asgpects may be conbined in

vari ous ways. For exanple, an apparatus may be inplenented or a

met hod may be practiced using any nunber of the aspects set forth
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may be appl e to other types of apparatuses or other “simlar
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an 6 access point as taught herein may be inplenented or referred to

as a base sbpaibis@ngvidenmaedso deBraga ahib othereddoghe Bointspaowde wmlleAdoraganHere,
access termnal as taught herein nmay be id]ngl enented or referred to as
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wreless terminals (e.g., access termnal 102) that may be Tinstalled
Wi thin or tQhatvorBahviroadtdthpidghowferad tea06tAbed ngeeg apANal Aasea.

For exanple, at various points in tine the access termnal 102 may
connect to accestcticessalfOART) nld4s trowph sadcasswoli the add@ss tefBsiodl nofy tehe
access points 104 and 106 mai0 communi cate with one or nore network
nodes (repr 8yue iagerigiplocalinns diiaesrsepoipy thabpip¥idr misweoyeage while the
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a more robust user experience.
[0047] In the description herein, a node (c.g., an access point) that provides
coverage over a relatively large area may be referred to as a macro node while a node
that provides coverage over a relatively small area {(e.g., a residence) may be referred to
as a femto node. It should be appreciated that the teachings herein may be applicable to
nodes associated with other types of coverage areas. For example, a pico node may
provide coverage over an area that is smaller than a macro area and larger than a femto

area (e.g., coverage within a commercial building). Also, a relay node may provide

wireless coverage that enables an access point to communicate with other nodes in a



may be advant ageously achi eved by providing configuration
functionality at the access point. For exanple, in a network that has
a rel ati vavo2domngyesznunber of access points, it nmay be ROT/ES®HE83928Nnt
for the overall operation of the network if each access point has the
capability to configure itself at |east to sone extent. In this way,
the operator of the network (e.g., cent $Iized entities managed by
the operator) nmay be relieved of at |ea sone of the burden of
determ ning the appropriate configurations and keeping track of the
configurations for all of these access points. [0035]1n the exanple
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a

pi | ot i dent PiFieaccess peinbhiPR go9ss e HOEHETP Can BIRF P AREHRY BB ARHIEUE686] | n
sone inpl enept ations the confi gra%%ogé&ontrohgeﬁ & Qquéﬁneﬁr |
confi gur at i SR PSS ARFRIECE A8y P8 SRR &SPt BUP af:i%ne%}s)e aara sels

one other agGesS,PHN LY, a(f&nﬁ-mfi?glrgﬁ E% g&@fghﬁg oREEER tQQ% Phbme NydEBI S

end, the configuration contro may recelve configuration
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may be used to obtain configuration information fromthe other access
poi nt (s). [ 6@Bs]dmn Iseoee tgsescitiiengaoess npp babssdddtedrpyth ¢ognilinided o)
with the access point 106 to determ ne the configuration of the
access poi nPnAPENOrEERLsex ApATE, AtcHE cBtess 8sspeiptad With4 magyo ruskenaifsméat e

wth the access poi.nt 106 vi.a a.backhaul (e.qg., throu t he, net wor k
node 108). ARJeR0fPigo Bosle gy, be teleridoers a&ﬂé"é‘i\g%'e%tfm C?‘E@éﬁ%oge ‘'eport
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and components of access points and femto nodes. It should be appreciated that these
operations and components also may be applicable to other types of nodes (e.g., relay
nodes and pico nodes),

10048! In the example of FIG. 2, several tracking areas 202 (or routing areas or
location areas) are defined, each of which includes several macro coverage areas 204.
Here, arcas of coverage associated with tracking areas 202A, 202B, and 202C are
delineated by the wide lines and the macro coverage areas 204 are represented by the
hexagons. As mentioned above, the tracking areas 202 also may inclade femto
coverage arcas 206. In this example, each of the femto coverage arcas 206 (c.g., femto
coverage arca 206C) is depicted within one or more macro coverage areas 204 (e.g.,
macro coverage area 204B). It should be appreciated, however, that a femto coverage
arca 206 may not lie entirely within a macro coverage arca 204. Also, one or more pico
or fernto coverage areas (not shown) may be defined within a given tracking area 202 or
macro coverage area 204.

[0049] As indicated by the small cells in the macro coverage area 204A, a large

number of access points such as femto nodes may deployed in a network. Insucha



[ 0038] Al so, the access point 104 nmay acquire configuration-rel ated
information directly fromthe access point 106 via wrel ess signals.
For exanplveQ 2a0h@s7ag2cess poi nt 104 may include a downl i RRTUBMES/483925
(not shown in FIG 1) that receives signals transnmtted by the access
point 106. As a nore specific exanple, the PCl used by an eNodeB may
be heard over-the-air at another eNodeB,{hrough the use of a downlink
recei ver. [0039] The access point 104 alé may acquire
configuration-related information via an access termnal (e.g., when
the access termnal 102 is being served by the access point 104). For

exanpl e, t heasaahefscHi®isHeRtd mdPBe ABYUnth IR Gmbd6d W¥BohAgurk theRCAEd S
fromthe access point 106 (e.g., infornmation derived from

t ransm ssi opsinty Wittethagloes svpeicnt in hiifd, veooishechagoesthatpodyriie ehipdoyeAso a
nore specific exanple, user equkfnent_nay report the PCl used by an
eNodeB t o af@tigare asneselpEnts[iD auroldanceswitethe seselingsHisreae wabbe ¢rsenited YOt

108, For ex et ROhardr Elode S oia OPRaTER g OB REFBhbor & of
e 2ccess Bl RoHReP D R UL ARRSH PP 50 Bl Gl B s
el Shbor LB GAr 9ok e Pl sk R o
pi | ot i dent khpleyed h@ohf@ire an access point based on the configuration of at least one other
node. FIG. 10 relates in some aspect to operations that may be employed to provide
configuration information to an access point. FIG. 11 relates in some aspect to
operations that may be employed to direct an access point to a configuration server,
[0050] For illustration purposes, the operations of FIGS. 3,5 -7, and 9 - 11 (or any
other operations discussed or taught herein) may be described as being performed by
specific components (e.g., components of the system 100, the components shown in
FIG. 4, or the components shown in FIG. 8). It should be appreciated, however, that
these operations may be performed by other types of components and may be performed
using a different number of components. It also should be appreciated that one or more
of the operations described herein may not be employed in a given implementation.
[0051] FIGS. 4 and 8 illustrate several sample components that may be incorporated
into nodes such as an access point, a network node, and an access terminal to perform
configurations operations as taught herein. The described components also may be
incorporated into other nodes in a communication system. For example, other nodes
(e.g., other access points) in a system may include components similar to those
described for the access point 402 and/or the access point 802 to provide similar
functionality.
[0052] As shown in FIG. 4, an access point 402 and a network node 404 (e.g., a
configuration server) may include transceivers 406 and 408, respectively, for

communicating with other nodes. The transceiver 406 includes a transmitter 410 for



access point 104. The access point 104 may then select its pilot
identifier fromthe list. For exanple, the access point 104 may
random y eb eeb/oer4yzi | ot identifier fromthe |ist or sebPeTwUSHogedIEA
identifier based on a defined criterion or criteria. Here, the access
poi nt 104 may exclude any pilot identifiers used by other access
points (e.g., neighboring access point). fromits selection. 100421As
a nore specific exanple, an QAM entity y signal a list of PC
values to an eNodeB. This list may be cell specific. The eNodeB may
then select a PCl value for a cell fromthe list of PCls. For

exanpl e, thenaedeRaRey g ShkfeiesPall reValdie 2 andedtying S@mIstBe., idchidimf

PCls. [0043]In some cases the eNodeB may restrict the received |ist
by renovi ngeanfigGatibiiadlated infapatived Thy traseeiveqiil pmsntes 2 remonittad! 18yfoa
nei ghboring eNodeB, heard over-theair via a downlink, acquired in
some ot her twadingsrznalsgod p exgeivhr dodghr wedvinbpigaals. onmalerly .o ageeshpriat B2
t hese ways. The eNodeB ngg hen sehect_a PCl wval ue randgnéy fromthe
restricted PicstnGyoBAde 574 Se GONHRPRION SR 2 Pl Fid 1P ed 1Y ct ed

list i th . 044] | th int .10

or ovi de. | nf SPit e fies gy SR T R Rt SO R ata
by the netwark, 98&@619@%)12&iﬁclﬂ&iﬁ%§ttraﬁ$ﬁﬁ&f§}ﬁ'aﬁ&'5%c'e%r $12A.VRlso dh access
provi di ng configuration information for the access polnt 104. For

exanmpl e, therdAGeESE RAhsn HIAGTBYhag e id¥ antanbdevel RDBEADMiBNSIr SR A6 er
corresponding | ocation information to the network node 108. The

net wor k nod&224a8l mmyecitdradf4)det er m ne appropriate configuration
i nformation based on the |location and send this configuration
i nf or mat i onl@0§3t he Theaedes of5IGY. 41204 8 aljedpdudeasher epmpepgnttthas may be used
controller 110 uses the coqfi uration,infor Eéon_t configure the.

access poi ni® COHNCTYOAET FINTEBIEOR GRTLIOnS AL GRS GEeaY iToR Eamie s thovg it
as Tepreseniad Oy LNEDELNO BRAS OB MIhECLS (AILCBLS B8RP i mby

anot her configuration“server for configuratio
include communication controllers 826, 828, and 830, respectively, for managing

communication with other nodes (e.g., sending and receiving messages/indications) and
for providing other related functionality as taught herein. Also as shown in FIG. 8, one
or more of the access point 802, the network node 804, and the access terminal 818 may
include configuration controllers 832 (e.g., comprising an integration reference point
agent, IRPAgent), 834 (e.g., comprising an integration reference point manager,
IRPManager), and 836, respectively, for performing configuration-related operations
and for providing other related functionality as taught herein. Sample operations of the
other components of FIGS. 4 and 8 are described below.

[0054] For convenience, the nodes of FIGS. 4 and 8 are depicted as including
components that may be used in the various examples described below in conjunction
with FIGS. 3 - 11. In practice, one or more of the illustrated components may not be
used in a given example. As an example, in some implementations the access terminal
818 may not include a conflict detector 838 and/or the configuration controller 836. As
another example, in some implementations the network node 804 may not include one

or more of the configuration controller 834, a neighbor determiner 840, or a



i nformation. For exanple, upon receiving a request fromthe access
poi nt 104 for configuration information, the network node 102 may
redi rect wWe2@pees$2 point 104 to anot her node (e.g., abROl/H§I008/083925
configuration server). Such a redirection may be based on, for
exanpl e, the |location of the access point 104 and/or the |oad on one
or nore of the configuration servers. [Q?46]Cbnf|gurat|on oper ations
such as those described above may be advant ageously enployed in a
network 200 as shown in FIG 2 where some access points provide nacro
coverage and ot her access points provide snaller coverage. Here,
Macro cover agfigafbassctld sfBitod®2P PO adtHRY exdnile, @X IR igpldiRGiabons the
access points of a large area cellular network such as a 30 network,
typl cal | y redcessrpetht 802 msy aotmadnde Cletdtionetwonikerd¥44a wi de ar ea net wor k
("WAN'). In-addition, smaller coverage areas 206 nmay be provided by,
for exanpl e[0088kces Alsgop Btven pedemaseeanEimens. s auselofthe Bercribidrgmpancsts.

net wor k env ronmen i call referred to as a | ocal et wor
("LAN"). %frF"é‘ElE s%n‘%l‘gr“ilﬁyr@ tanfﬂﬂ*“)’leﬁﬁ}%”ﬁh?%@‘?e@ﬁugﬂt %{‘&H‘étt

the access % Jo%ur}%nti%agergt% ot %{u\ffﬁ) g %‘r\«?\%u%ﬁ&gsta’chi%/or %ﬁa‘%tlé s ?10(?@’ tﬂ gﬁl%ﬁl;lélc%tg

poi nts that provi erm

served at 0§1Q%Eﬁér%?§ﬂe98§te%oﬁs%9%§§ Qr%&‘&xﬁi/&rhﬁ%el&& Qz\éhﬂﬁog%ﬁfm ler
coverage. In sone aspects, the smaller coverage access points may be

used to prowiode] i NReffRIY @iw ©AIGSI 3 Ynd)t, Ovd tBachirgs heteindhdytheCmiidyag &
and different services, all leading to a nore robust user experience.
[ 0047] | n t heordgsEranpriesnpdiareitng pikotndsié fi¢rhaged, onethe pidw edemti e 9 tyedt Uyadt
provi des coverage over a relatively |arge area may be referred to as
a macro nodEasiiens athar aeeere Peiat Thpesh e dsed verhagehPue roeesy RaiRs inde| v
smal | area

Shoul - be- apSi mi SR E R RhoPaterr EeoRa PSR o A SRl o (o
nodes assoclahed MR NG phRSE Oy AAYEL ARG ATRRS (LR nEARPlEE:,®

pi co node nmy provi area t 'S sna

macro area %ﬁ@h b A6 d8fears Elﬁﬂ'nﬁe B&%s%oﬁ{tﬁ&oé&aﬂmg tﬁ@éﬁﬁfcﬁﬂ%’c M’bﬁtﬁlei‘b rAay be
comercial building). Also, a relay node may provide wreless

cover age t hedduenabkbsinatdadtessepahinmay dc eanmplistedtwdthoutthe adch€és nodes
ina 10 network. In other words, a relay node nmay provide a wreless
backhaul t hetntralizddimanagershas essiase whdkeeps treck dfoH o shamppbeidendificetuned ky all
node or another relay node, In various applications, other

t er m nol ogy ﬁ@?a%@“U§EHSFU ¢ Bi'®PEnce a macro node, a fento node, or

cont 1 gurea. DIR7L ert ERTIBRLES Qi SlBoR B wlREoChelp eﬁrﬁg?%@?%ss
poi nt, eNOdS c(‘en?{gﬁ?ﬁml &f @efeRehd 1mﬂé?1%n§a@189@ Fdo‘le)?‘ﬂnpl d@lg{ﬁeﬂﬁg‘?

be conflgure err to as a Hone access
poi nt, basebstddric@e aPE 62SiEeBicN{“cEIREE") St ybi@&ceﬂf Mﬂ%r (frapogel |,
and so on. In sone inplenentations, a node nmay be associated with
(e.qg., dividedaiyntambingsaucroo(€PSELY).| Alsora it ﬁctenﬂﬁerhayé:lelasmcla&dmlthra
associated with a nacro node, a fento node, or a pico node may be
referred topseyderandpst episceiolucnac { BMt soqecare”) thet Isgprosprtan & pilet signal.

respectivel or conveni en S ion herein may. refer
Gonoral |yt WISBEr altRGHEEE b isshale o B ScBoude paMARE LIS fent o
nodes. It sho e i,ons .and ¢ opent s
A so mmy bo B raan Rrat s HEhebiiBh sb R SRR 2h AL R RS ",
pi co nodes) 1de[1@ﬁ’é¥§ﬁq'aﬂm£3?€e %é%?'a%n% abde3 pofnt (égVﬁ{e%céﬁ ﬁ&lﬁ@g Q{deas
202 (or routing areas or |ocation areas) are fined, each of whic

i ncl udes seyaiiatheBCOOhLALES poRL. AMEASexAple d'ﬂGBIe 4 ame@aSp@itm@mpage
associated wth tracking areas 202A, 202B, and 202C are del i neat ed by
the w de | i peforamdby heomfanraiopovwrdiged Hr eas 204 are represented by

t he hexagons. As nentioned above, the tracking areas 202 al so nmay



[ 0049] As indicated by the small cells in the macro coverage area
204A, a large nunber of access points such as fento nodes may

depl oyed iwoa00pesMer k. I n such a 11 case, the teachi ng6T/8r0es/o83928y
be advant ageously enployed to configure these access points. Wth the
above overview in mnd, various techniques that may be enployed to
configure access points in accordance mﬁ&h the teachings herein wll
be described with reference to FIGS. 3 - 11. FIGS. 3 -6 relate in
sone aspect to operations and conponents that may be enployed to
determne a pilot identifier to be used by an access point. FIGS. 7 -
9 relate i n[EBPE a3RE thellBt SNSloRIdefiNferamdy EQNRMRARLSscE Ral, 1MYIcbe

enpl oyed to configure an access point based on the configuration of
at | east onéleotifims) afadet.oflell @Gie bt idehidfices(cigny HompHoadpedicrs) defopdf@atd ons
t hat may be enpl oyed to provide configuration information to an
access poi ngiverpgvorkl Inspme seplpmeniginas dhedsteompisepeients drislot entifiesy
be enployed to direct an access point to a configuration server.
[0050] For i 19948t ra&&‘BHSMﬁ’HBTs@%‘}ﬁ%FW%’p@%T%@ glﬁbé%ﬁné?mg cases a

be-doscri bed 8 TRerRg aep FAFTaloB) RaphESRRESE: bR P, it feel™

be descri be specitic ¢

conponent s Bﬁiﬁshﬁ a §¥t§flo%mn%€ Qe ﬁs@%ﬁ?t‘ﬁg@%@fﬁt)ﬁ 13ROWO cdsBs, %hﬁue fists 915¥ hg ?

conmponents shown in F oul d be appreci ated, however,

t hese oper adefnd feRyffaenpREdOpoRd. Byr &ahgle, tachasces! patrpenemiosk algbe
may be perforned using a different nunber of conponents. It also
shoul d be appignei s esn listgp!l ofthewrlistyonay ot be meqop bowtiegns descri bed

herein may not be enployed in a given inplenentation. 0051¥FIGS. 4
and 8 illus{®fik sdysend ingdepnéatioantie vasrpier pudivigethepilt idestferrsared

i nto nodes such..as an.acce int, .a network node nd an access
tor i nal & o BRI BN bR R B GHS PAQ S gte B 8RR The
descri bed cCoReRpent s al so may be incorporated into other nodes in a
comuni cati on system For exanple, other nodes (e.g., other access

poi nts) in Fogwgft emh BEe iR RTBRBABE @eriiffdh sake LAINASHOIBRGELDE
for the access point 402 and/or the access point 802 to provide

sim|ar fungitisewddridifferettQRER bAsccsdzsointd. IForktampe, ntutraaLes o ridy ¥02
and a network node 404 (e.g., a
assigned a first subset of pilot identifiers (e.g., pilot identifiers 0 - 49), femto nodes may
be assigned a second subset of pilot identifiers (e.g., pilot identifiers 50 - 499), and
mobile access points may be assigned a third subset of pilot identifiers s (e.g., pilot
identifiers 500 - 511).
[0063]  Insome implementations the pilot identifier space is divided into different
subsets based on the transmit power of access points. For example, higher-power access
points (e.g., macro access points) may be assigned a first subset of pilot identifiers and a
lower-power access points (e.g., femto nodes, pico nodes, or relay nodes) may be
assigned a second subset of pilot identifiers.
[00064] In some implementations the pilot identifier space may be divided into
different subsets based on location. For example, different pilot identifier subsets may

be defined for different geographic regions. Thus, the subset of pilot identifiers

assigned to a given access point may be dependent on the location of the access point.



configuration server) may include transceivers 406 and 408,
respectively, for conmmunicating with other nodes. The transceiver 406
i ncl udes ava eaagvadTidzt er 410 for 12 sending signhals (e.BCT/URBSE@IES)
and a receiver 412 for receiving signals (e.g., including
configuration-related information). The transceiver 408 includes a
transmtter 414 for sending signals andlg receiver 416 for receiving
signals. Simlarly, an access point 802 and a network node 804 (e.g.,
a configuration server) as shown in FIG 8 nay respectively include a
transcei ver 806 (including a transmtter 808 and a receiver 810) and
a transcei VRoeSl2 (i fiekwdiRbavd, iAddedd idhRincBhdomNe Spdiffal ¥ethe 816) .

Al so, an access termnal 818 as shown in FIG 8 may include a

t ranscei ver c@Zi@ukation bawrekir agblack 3(@2nsag bet leseB@Rinfumsatdon tee ednfignralddd yerver

[ 0053] The nodes of FIGS. 4 and 8 al so include other conponents that
may be usedraceivesdngru fhstacenss ppintv 0o b granmemld, sirsooserat inotinge Eise.+ g Hie
herein. For exanple, as shown in FIG 8, the access point 802, the
net wor k nod@caBAoi AR eyipblishes a8 dnteragtRopagetign)gtheggeessiqinf @2 uses its

communi cation . control l.ers, 826 8, .and 830 espectjvely, for

ranagi g colIRTCaLTsHI 0T PoDeREre hBR e 104 SRORE I alimi8hei vi ng
messages/ i nljogat | ORRY 2 ARG ot 485 AVE A REatRhRRlerhBEAIR kY AGEARS! T tY
as taught hfebr e?jn. gﬁsg as IJcso 5vvn ?enétl G 8, or(lee or r%??glag?&t%ﬁg §ccess
poi nt 802, {ifigmagbnkicais IROBcatRAGS tiQcAEERSH 408hAH Bald 8l &feation

i ncl ude configuration controllers 832 (e.g., conprising an

i nt egr at i ontortbé eetendencdondt. QghritfprmidieAgeryttdke B8duyfermgs. ,Fot exgumplsi ng
an integration reference point nmanager, |RPManager), and 836, _
respect i vel {pforrgtionmdfcstiva efdocatiert plpmragedse noinbnag adicaisat kest onsoRAAGILY or
providing other related functionality as taught herein. Sanple

oper at i ons BTG e oceBRUH éhogae. oty Ui e hehe oo QBIF Feed
bel ow. [ 0054 r._conveni e, : f FIGS 4 and 8 are_depicted
2s. et bai ng eOCADEEhEREE ek RS Ry Rlen A iR Ao R et i1 EE
described bglow dofht CORIY Wth fichV¥hi BedEds@Bint & assokated, B cA #fth Wakh Rhe OF
nore of the illustrated conponents nmay not be used in a given

exanmpl e.  Asa@Bssgoai @minfhiG6iE aingpleRithifyicd Bperbidethackesdl i assatiart
818 may not include a conflict detector 838 and/or the configuration
control | er 886, GRS camdinitey, agregrmihes locationpors: stptladdmesyt at i ons t he
networ k node 804 may not include one or nore of the configuration
control | er 9871 5 Aepdshiiss oty diersiva dlip acgess going4)2 may send information

indicative of the type of the access point 402 to the network node 404. As discussed

above, this information may take various forms. For example, this type information
may indicate one or more of a device class (e.g., femto, macro, mobile, etc.) of the
access point 402, a power class (e.g., high power, low power, etc.) of the access point
402, whether the access point is restricted (e.g., as taught herein), whether the access
point is stationary or mobile, or some other characteristic(s) associated with the access
point 402.

[0068] The network node 404 (e.g., the configuration controller 418) may then
determine the list of pilot identifiers for use by the access point 402 based on the
information it receives from the access point 402. In some aspects, the network node

404 may use pilot identifier ranges pre-provisioned by the operator to select a valid



configuration server selector 842. As yet another exanple, in sone
i npl enentations the access point 802 may not include a | ocation
det er m new®@4809/0§788255] Al so, a gi ven node may contai n ORETAR20080339215f
t he descri bed conmponents. For exanple, a node may contain multiple
transcei ver conmponents that enable the node to concurrently operate
on nmultiple frequencies and/or enabl e t? node to conmmunicate via
different types of technology (e.g., wired and/or wreless

technol ogy). [0056] Referring nowto FIGS. 3 and 4, the teachings
herein may be enpl oyed to configure an access point with a pil ot

identifier Rased @t ideatifi & ubd®Nihk fddedalednoiS §ge Yd/@tfol @a%t thene
ot her access point. Through the use of such a schene, access points

i n a networ kndiratedddatise (e. g., autononously choose) pilot identifiers
in adistributed manner. In this way, the possibility of pilot
identifier 6P si dwgnintionddeabaes, wonkoy 4l ¢f the qitseations eiddeckri®3meay not be

mul tiple access points broadcasti the sane pilot identifier be
reduced or Biiizsf Ahsomee i {AgpDS. ¢ §X4?H§C’B%S%%ﬁﬁﬁtg%ﬂ'i!ﬂl‘%ﬁ“f1%ﬁﬂ?5¥5t he
use of a centralized manager. that assians.and, keeps,track of all o
Uhe o1 o CF Bk b SRR Th 395 02 s RS AR Bl st o

network. [ O%Xda‘?d ﬁildt]?#en-ﬁﬂﬁmsi fol thd ?{%F% 53&%@02’ %ﬁ&h’éwfefg{ {8 a8 ,4@?

referred to using different term in different i npl enentations.

For exanpl emag bpbrflgurddenti the giloti@sntibier 1isgfelet®e thdacdsss Boiedd2 does not

identifier ("cell ID"), a physical cell identitier ("PCl"), or

primary scr evhive tdgs séguenaeii¢ BEGefworkineds 4&. pi | ot i dentifier may be

associated with a pseudorandom noi se sequence ("PN sequence") that is
04 ales

present in 0PI ot Asirgpiatentef oppibrhd Fles dntheacasss moin ¢R2 Gop, wpilat| G
2 o ARG BLhon R onth AUt RLLSR, serer e g Lhg 0t e
e 4555, 8y BEC BB SRR OIS oBOERES ROV A2l
oper ati ons nﬁMﬁggsg@@gg@mggngmhgmggﬁ$&guration controller 418.
[0071] In some implementations the access point 402 (e.g., a neighbor discovery
controller 424) may conduct neighbor discovery to identify its neighbors. As will be
discussed in more detail below, the access point 402 may discover one-hop neighbors or
multi-hop neighbors (e.g., two-hop, three-hop, etc.). In the latter case, the access point
402 may elect to crawl two or three hops or more to obtain pilot identifier information
from more distant neighbors.
[0072] In some implementations the access point 402 acquires configuration
information from its neighbors via neighbor discovery. For example, as a result of a
neighbor discovery request issued by the neighbor discovery controller 424, the access
point 402 may receive a neighbor discovery response from 4 neighbor access point (¢.g.,
a one-hop or multi-hop neighbor) that includes the pilot identifier used by that neighbor
access point. Such a neighbor discovery operation may be performed, for example, via
a backhaul.
10073] In some implementations the access point 402 may acquire the pilot

identifier information of its neighbors from a server (e.g., network node 404). For



14 [0059] Here, the list of pilot identifiers may conprise a subset
(e.g., 10 pilot identifiers) of a set of all the pilot identifiers
(e.qg., S51pricovsisstentifiers) defined for a given net wWoCRIUSI008/&5398

i npl ementations the |list conprises a range of pilot identifiers.

[ 0060] The list of pilot identifiers may be operator configurable. In
sone cases, a given list may be applicaﬁ%e t hroughout the operator's
network (e.g., nultiple access points in a network nay be assigned
the sane list). In sone cases, unique lists may be defined for

di fferent access points. For exanple, each access point in a network

may be assi 14, kife Motk inSle 4@ (b.gQf neREBE: detesthmeN ) AL ri@niiRgye,
however). [0061]1In sone inplenentations the operator may divide the
pi | ot i dent irfforetatispanc és owh or ahitdif drienforsutisetgn rdespilhe hetwdenhodkid64
space may be divided based on various criteria. [0062]In sone

i npl enent at Mgk shentyenddhe pilotiidratifipf intormetivacie thesacgisy peiati4(2nn gesgpist ér ent
subsets for different types of access points. For exanple, macro .
access poi nfUFA}O L%%@F%j’rf’é‘&“ég?-i nseme Grsets. 16f nwpéﬂnqda &Rt mey iegtify

(5501 O ISP s p SRR s BB e e

subset of pi

T oS Bt gL sy o Gt

| mpl ement at ir@RGHTOE iRilbAtioh 0ERE Adhiverk nSHEA®! sy Bbi iddeelyitd Lok hbarant
that vicinity and determine which pilot identifiers they use. In addition, the network
node 404 may take info account the transmit power of these access points when
determining whether pilot signals transmitted by these access points may be received by
a node that also receives pilot signals from the access point 402. In this way, only those
pilot identifiers that may potentially cause a pilot identifier collision may be sent to the
access point 402.
[0074] In some implementations the access point 402 may initially acquire a list of
1ts neighbors and then conduct neighbor discovery on the access points identified by the
list. For example, the network node 404 (e.g., the neighbor determiner 426) may send
such a list to the access point 402 based on the location of the access point 402 (e.g.,
which may be provided to the network node 404 by the access point 402). Also, an
access terminal that is associated with (e.g., served by) the access point 402 may send a
report to the access point 402 that indicates which access points the access terminal
currently hears (i.e., receives signals from) or has previously heard.
[0075] In some implementations the access point 402 may determine the pilot
identifiers used by its neighbors without conducting formal neighbor discovery. For
example, the access point 402 may include a downlink receiver (¢.g., as represented by
receiver 412) that is configured to detect pilot signals from neighboring access points.
That is, the access point 402 may receive configuration information over-the-air. In this

case, the access point 402 may determine the pilot identifiers used by these neighboring



subsets based on the transmt power of access points For exanple,

hi gher - power access points (c g , nmacro access points) may be

assi gned avOpRegweM™ibset of pilot identifiers and a | owBCTISG8/083825esS
points (e.g., fento nodes, pico nodes, or relay nodes) nay be
assigned a second subset of pilot identifiers. [0064]1n sone

i npl ementations the pilot identifier spage may be divided into
different subsets based on | ocation. For exanple, different pilot
identifier subsets may be defined for different geographic regions.
Thus, the subset of pilot identifiers assigned to a given access

poi nt may becddenpidebdscdon tdectéDE@ialsqn.gQhadel On AGIBS SeqReiddideriveFrom
[0065] I n view of the above, in sone inplenentations the operations of

t he confi gurativotpide sigasalsandpbisokalB0 Zetmmyindthe ideatty dihd neighboat(e.gnby he
configuration server receives fromthe access point 402. For exanpl e,
at some poi Aealyzng infRsmationyin other dewplink raksEAEss). poi nt 402 est abl i shes an

connecti vi T8I corh S FHECHETAISTR s el G T AgEet i At dentiferor
420) may qePHenraatoh PEARERSE 18R aecdRPisbintt g ol TR B 1T
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identifier selector 428} selects a pilot identifier to be used by the access point 402 based
on the pilot identifiers determined by block 304 and a designated pilot identifier list, if
applicable. For example, the access point 402 may select a pilot identifier from the
designated list that does not conflict with (e.g., is not the same as) any pilot identifier
used by the neighboring access points.
[0078] The access point 402 may attempt to avoid conflict with the pilot identifiers
of its immediate neighbors (e.g., one-hop neighbors) and, optionally, multi-hop
neighbors. Multi-hop neighbor discovery is discussed in more detail below in
conjunction with FIGS. 5 and 6.
[0079] The access point 402 may organize the pilot identifiers of its neighbors in
several groups and use these groups in the pilot identifier selection process. Such
groups may be organized in various ways. For example, a first group may include pilot
identifiers heard by the access point 402 and/or the pilot identifiers reported by access
terminals associated with the access point 402. A second group may include the

second-hop neighbors identified during neighbor discovery, but only those that were

identified via neighbor lists provided by neighboring femto nodes (e.g. a low-power



i ndicative of the type of the access point 402 to the network node
404. As di scussed above, this information nmay take various forms. For
exanpl e, W@ 20009653 nf or mati on may i ndi cate one or nor ECHUSHEBIPASe
class (e.g., femo, macro, nobile, etc.) of the access point 402, a
power class (e.g., high power, |ow power, etc.) of the access point
402, whether the access point is restri éed (e.g., as taught herein),
V\/net her the access point is stationary or nobile, or sone other
characteristic(s) associated with the access point 402. [0068] The
network node 404 (e.g., the configuration controller 418) may then

det ermi ne t B&ebs (®intQf Apihlrerduf emyiifidlédesthd Seomts Bopeidhbersad@Esisd dainpt
402 based on the information It receives fromthe access point 402.
I n sone aspecglior diseoveat, ordulnthdes U@4varaidensieedpiid mdighibdehtts proeided bnges
pre-provisioned by the operator to select a valid 16 range of pilot
i denti fi er sn§ighd Oﬁ@émyrq%ew AOINESAE-&cp %%réowp@@ceéﬁmlaﬁs) flderefBe at the
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Al ternatively, the access point 402 may be confl gured with the pil ot

identifier likdyto ssher etmnflidieithciogst piahﬂ’\ﬁer‘ﬂi@&‘l so@s adreds poeeadye this
information fromthe network node 404. 0070LA5 represented by bl ock
304 of FI G [®80} he Cavtimyng poh fite ahO® ¢xemgle, inghgppteot oriedd titd ffiloerdentificrs
determ ner 422) determ nes at |east one pilot identifier that is used
by at | east Toh&Stnpiet lgctraidepsiusid byrgy Oé%rﬁs}géborﬁ HEthﬁé%‘“ééssP%‘Hl“H? 402

giygﬂgg(ra; m Peg V\Qllyco tﬂ% 1dentt1ﬁers 0 tg{rofulpse crmse o anf { e%) gi acces)é p01n%402 may

simply select this pilot identifier. Conversely, if all of the pilot identifiers in the
designated set are being used by at least one of the neighbors, the access point 402 may
determine whether any of the pilot identifiers of the designated set in only in conflict
with an access point from group three (i.e., there is no conflict with group one or group
two). If so, the access point 402 may select one of these pilot identifiers in an attempt to
minimize the risk of a conflict. In the event all of the pilot identifiers of the designated
list conflict with either group one or group two, the access point 402 may select a pilot
identifier that only conflicts with group two (in the event such a pilot identifier exist).
In some implementations, the access point 402 is not allowed to select a pilot identifier
from group one. In the event there are multiple pilot identifiers to choose from, the
access point 402 may select one of the pilot identifiers randomly or in some other
designated manner,

[0081] As represented by block 308, the access point 402 is then configured to use
the selected pilot identifier for wireless communication. For example, the transmitter
410 may use the selected pilot identifier to generate the pilot signals that it broadcasts.
[0082] As represented by block 310, the access point 402 may continue to monitor

the pilot identifiers used by its neighbors (e.g., using the operations of block 304) so that



[0071] I n sone inplenmentations the access point 402 (e.g., a neighbor
di scovery controller 424) may conduct nei ghbor discovery to identify
its nei ghbb®200%8&745d | | be di scussed in nore detail bel SGI/USHES/EE3L5SS
poi nt 402 may di scover one-hop nei ghbors or multi-hop nei ghbors
(e.g., two-hop, three-hop, etc.). In the latter case, the access
point 402 may elect to crawl two or thrg@ hops or nore to obtain
pilot identifier information fromnore di stant nei ghbors. [0072]In
sone i npl enentations the access point 402 acquires configuration
information fromits neighbors via neighbor discovery. For exanple,
as a result defaceesnpdighbof coltisCOr @hYurd BALAE bilbtS&drEideDY isthidmg Rehd Abor

di scovery controller 424, the access point 402 may receive a nei ghbor
di scovery r esgbetsathf thc)mha iteatijtrhoed bic e egighlpoi Ftr gkemgle, suah e neaficmayr
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request. The network node 404 may then send the pilot identifier
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access point 402. In sonme aspects, the network node 404 may identify
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al so receives pilot signals fromthe access point 402. In this way,

only those porcotned denis foires ssitdwatonmegtiopdicantésatdryinabhiseao andgphdr aécess
identifier collision may be sent to the access point 402. [0074]In
sone i npl enkPilht i ons the access point 402 may initially acquire a

l'i st of
[0083] In the event a conflict is identified, the access point 402 may perform

operations similar to those described above to select a new pilot identifier that does not
conflict with any pilot identifier used by any neighboring access point. Thus, through
the use of these techniques, the access point 402 may independently recover from pilot
identifier conflicts (e.g., pilot identifier collisions). For example, upon receiving a
conflict notification or identifying a conflict, the access point 402 may move its current
pilot identifier into a group of identifiers that are designated as forbidden (e.g., group
one discussed above) and repeat the operations described above.

[0084] In some cases, when changing its pilot identifier, the access point 402 may
drop all connections that it currently holds and force the associated access terminals to
reconnect. As an optimization, the access point 402 may send a message ahead of time

to inform the access terminals of the new pilot identifier and the time at which the



its neighbors and then conduct nei ghbor discovery on the access
points identified by the list. For exanple, the network node 404
(e.g., thévQeghEds2 det erm ner 426) may send such a | i $CTAUS2008/83925
access point 402 based on the |ocation of the access point 402 (e.g.,
whi ch may be provided to the network node 404 by the access point
402). Also, an access termnal that is ggsociated with (e.g., served
by) the access point 402 nmay send a report to the access point 402

t hat i ndicates which access points the access termnal currently
hears (i.e., receives signals fron) or has previously heard. [0075]1n
sone i npl emesyeat ot g0t hell acshss upag Bhew QAotTeshtidiRE. el Thil &/al Be plikddito
identifiers used by its neighbors w thout conducting formal neighbor
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t he nei ghbors (e.g., by analyzing information in other downlink

nmessages). [dBBREI.N sone i npl enmentations the access point 402 nmay
receive pilot identifier or other neighbor information froman access
term nal (el¥86] acdeE s .tSermivsass pbOR Aohayingiatelneighbor discoaetylupon keaming
access termpnal that is associated with the_access point 402 may send
a report to2PHe theCxBeace:ef 4RO RIRMCERPPIPEBof Of Frempie. 8t digsugiediaBovenat
the access termnal .is,receivin r he access.. i nal
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pilot identifier selector 428) selects a pilot identifier to be used

by the accessmpoi idéntd? (dmsbeadinesshef opi bbits nedgmbist | ers det erm ned by
bl ock 304 and a designated pilot identifier list, if applicable. For
exanpl e, t héD08ZLes s hgarasss Omt Avteye. sl aperatign pi ¢ arighbgeAsedvierrcopireliart he

dosi gnal o0 | ot RSk adocs, 1oL ESTLLICL ML (5 Bepn B2k L0e, SO
exchange of neighbor discovery messages. For example, the access point A sends a
neighbor discovery request (“ND Request™) to the access point B. In response, the
access point B (e.g., by operation of a neighbor discovery controller component) sends a
neighbor discovery report (“ND Report”) to the access point A. Similarly, the access
point B sends a neighbor discovery request to the access point A and receives a
neighbor discovery report in response.
i0088] Advantageously, the report from the access point B may include information
about its neighbors (e.g., an access point C). For example, the information regarding
the access point C may comprise sufficient information (e.g., an identifier, an address,
etc.) to enable another node to access the access point C. Here, it should be appreciated
that the access point C may be a second-hop (or higher-hop) neighbor to the access

point A (e.g., the access point A cannot hear the access point C). In some



[ 0078] The access point 402 may attenpt to avoid conflict with the
pilot identifiers of its imediate nei ghbors (e.g., one-hop

nei ghbor s)WaaW/ 0682 onal | y, mul ti-hop nei ghbors. Milti PAGHSHEs/AAIRSK
di scovery is discussed in nore detail below in conjunction with FIGS.
5 and 6. [0079] The access point 402 nmay organi ze the pil ot
identifiers of its neighbors in severalzgroups and use these groups
inthe pilot identifier selection proceSs. Such groups nay be
organi zed in various ways. For exanple, a first group nay include
pilot identifiers heard by the access point 402 and/or the pil ot

i denti fi ersimisip@edtetbnbyhcaeeRs foiheB Mapal®mAtsOR isdledd ivfothatidde ba@GRs s
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conflict with the pilot identifier used by the access point 402.
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access point fromgroup three (i.e., there is no conflict with group
one or groupop wmoghbotf so, the access point 402 nay sel ect one of
these pilot identifiers in an attenpt to mnimze the risk of a
conflict. |k elehIG.4. pn ercessoin Al loans mégrmatipresboubits nefighbdeshgnglt ed
list conflict with either gro one or group two, the access point
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pilot identifiers to choose from the access int 4 may sel'ect one
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terminal to resolve the address (e.g., the IP address) of the new access point. For
cxample, the access point A may send a sector ID request or other suitable request (e.g.,
including the pilot ID of the new access point) to the access terminal. The access
terminal may then send a sector response that includes the corresponding sector 1D (or
the access terminal sends some other suitable response) to the access point A.
[0091] The access point A may then perform a neighbor discovery exchange with
the new access point (e.g., access point B). As discussed above in conjunction with

FIG. 5, the access point A may receive information about second-hop neighbors (e.g.,



[ 0081] As represented by block 308, the access point 402 is then
configured to use the selected pilot identifier for wreless

comuni catWoRriPEHSexanpl e, the transmitter 410 may us&CTHE2068D83825ed
pilot identifier to generate the pilot signals that it broadcasts.
[0082] As represented by bl ock 310, the access point 402 nay conti nue
to nonitor the pilot identifiers used b%3its nei ghbors (e.g., using
the operations of block 304) so that 20 the access point may
continue to ensure that the pilot identifier it is using is not in
conflict with the pilot identifier used by a nei ghbor. For exanple,
such a conf kideks pomyt Bdronadis acbelypointEemdabaeSndiaAtighhutdidiagserpeen
recently installed in the vicinity of the access point 402 or by a
mobi | e accesschpodawith thasedond-hemoagdmrishe vicinity of the access point
402. Al'so, a pilot identifier conflict (e.g., collision) may occur if
two access b@iﬁ'ﬁl s tRearTing eow i FIES: hr &, ﬁ%ﬁagﬁﬁsrk@ﬁg‘éaféﬁpléﬁéwe&ﬁér

h th pilot identifier. S flict tually b
ot ect ed, f SPUBRENE &P 7oe Paist B P B At TOHEn GO VBS PO &
f bot h ' .

rom bo Ofpdya8s ARALS §th?10t'eaﬁ\§ e% @esg 4 k@re?rﬁlzi% b% ﬁ%gt% ?%%e}?g vatn}%grAs

access points may be contigure ange t I er.

described bgk @fialraGOMp4HAGEERFoMnt ddcdsh foint! , ExaMpRE €& Rh LEXAPuRAlont hat
detects a conflict may informone or all of the concerned access
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receiving a conflict notification or identifying a conflict, the

access poi nimag@Zovideyongov enokd @ntalizce ndnfiputaion isctears mfitherits metveora taassis

of identifiers that are designated as forbidden (e.g., group one
di scussed alibiiie roriiyratiop @huccessoobieindhs mrsonfe Sce Bedcemoramnt §02h84] | n

sone cases, .when changing.it ilot identifier, the access point 402
may drop al Fnlﬁﬁﬁﬁé-d’i‘?‘&?%{%ﬁe E?nf’(p,gﬂfatt@ﬁﬁ%esﬁol ds and force the
associ at ed s term nal Ny ne As._.an M zat | o t he
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802 may nced to be authenticated before is allowed to access an operator's network.,
[0095] In addition, the access point 802 may locate a configuration server. For
cxample, the access point 802 may be preconfigured with a well-known address (e.g., 1P
address) of the configuration server. Alternatively, the access point 802 may be aware
of the operator of the network to which is connected (e.g., operator.com), such that the
access point 802 may make a DNS query for the FQDN “config_server.operator.com”
and receive an IP address in return. In other implementations the access point 802 may
use some other technique to obtain the appropriate address information. The access

point 802 may then establish communication with the configuration server. For

example, communication may be established using standardized SNMP or other



21 access point 402 will switch to using a new pilot identifier. In
this way, the switch to the new pilot identifier nmay be achieved with
m ni mal  dive® aWePEHs20f service. [0085] Referring now to PBLCGES2088/6838056,
an access point may discover its neighbors through the use of access
point-initiated nei ghbor discovery and/or access term nal -assisted
nei ghbor di scovery. FIG 5 represents an, exanpl e of access
point-initiated nei ghbor discovery. FIG 6 represents an exanpl e of
access term nal -assi sted nei ghbor di scovery. [0086]In FIG 5, an
access point A may initiate neighbor discovery upon |earning about

t he exi st eneenfipfhiragion prodttbBIsutlgasadtaess, ORIADME.CWIIP (@RAWO),®r DARSIS, or
di scussed above the access point A may listen to the broadcast

i nf or mat i ontlwbughttbe #F ofiepripbietasy Clel gyer S$Hr ough t he use of a downli nk
recelver) or obtain information about its neighbors in some other

nmanner . FUP e s e MiseliscHIpet pRyR, SERIRH RGeS may groyideaswighbpilst ® amay
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exanpl e, thﬁoa«@mso?me!manqﬁh%a&%@szm@m@.l@covery request ("ND
Request”) to the access point B. In response, the access point B

(e.g., by opmoar i omsatprasentet Ghbarck d036ONE. 9, drninitdlizefonadiiparRest point
sends a nei ghbor discovery report ("ND Report"”) to the access point
A Simlarl 302 tireelogution detepuiner 348 nepyrigsraina dicghbigion df e soesypaigdidst
to the access%gﬁlnt A and receives a neighbor _discovery report in

response. AiprlsteagRsuSt4may qif‘éerfr@ﬁdpfatw FhyareEs lé[éi‘:se@fﬁ%ﬁnﬂﬂ
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etc.) to enab e to actess t access point
shoul d be aRWlﬁﬁédﬁh&Hod,Bﬁ&mﬁ&&h@%ﬁﬁﬂﬁexﬂ@ﬂhﬂ&. C may be a second-hop (or

hi gher - hop) nei ghbor to the access point A (e.g., the access point A

cannot hear [1098] accaessprpentet bblock 04 aleaccess point 802 sends its location-related
information (e.g., an estimate of its location) to the network node 804. In some
implementations this operation may be initiated by the access point 802 {(e.g., once the
access point 802 connects to the configuration server). In some implementations the
configuration server may explicitly ask for this location information as part of its
connection setup protocol {(¢.g., via a request). The access point 802 also may send
other information (e.g., power profile, node type) to the network node 804 that the
network node 804 may usc to provide an appropriate responsc.
[0099] As represented by block 906, once the network node 804 (e.g., neighbor
determiner 840) receives the location information from the access point 802, the
network node 804 identifies the neighbors of the access point 802 and generates a
neighbor list. This neighbor list may include, for example, any macro access points that

are relatively close to the access point 802, as well as any other access points (e.g.,

femto nodes, etc.} in the geographical vicinity of the access point 802,



22 inplenentations the access point B nay automatically include

i nformation about its neighbors in its report. Alternatively, the
access poiwe 2094@S2speci fically request that the accesECpoHBHOS/EE3925
include this information in the report. [0089] The access point A may
therefore use any information it receives froma first-hop nei ghbor
(e.g., access point B) regarding any rrubgi -hop nei ghbors to

comuni cate with the nulti-hop nei ghborST For exanple, as indicated
in FIG 5, the access point A sends a nei ghbor discovery request to
t he access point C and receives a nei ghbor discovery report in
response. L{00awd]se Tht Reighisg eSEmPObaY fusctimndshedpotet BBRes (o8 hswevREfes)
report to the access point A and receives a neighbor discovery report
i n responseof tha ageess priit 02 amhitereigtdothi Fousswplabdisent tnheronedeghypont

di scovery report fromthe access point C may include information
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t he access point A ma obta(i n i formatioF aboPt. its thi rg-?r:%g .

nei ghbors. [OUBBYFHCEPEPOB. (°8n 2aTLRIOIPIN4H S RIatKely §Los5 1prts Rrebisprint
about its ng} : £ 147 - L St i r

i scovery. | RPRR DG AN PP TRRbAIEL Rl Rt ST B hope
Serving accgslsdRidttand HLGESEs RATH2Ab nbkerdeBdICRL&ReRY, ilorde8ses the
pilots that the ‘access termnal is receiving (e.g., pilot D2 and

ot her pil ot at¢dess)poirlti802 hay eseitovar plassdhfotrbhtion td R npivwe@k nd@BItaldng Withw
to the access point A the access point A may use the access term nal
to resol ve thedocutidn edernfasiony. In addgionPhaddweksiodeRfl4 mey netwngosess:lated
poi nt. For exanple, thc access pgint A may send a sector 1D re(auest
or ot her suftfamation fgpesher agecgs points &) the nefyotin Ayicpistentad hyrblagkPUReapce
access poin to.the.access termnal.. The acc term.nal . t hen
Sond a Sect gt 1eEbpsERETREn BRETAMe 0o ARy oBbid B aDA TG BT oD Bs
t he access i nds some other suitable response) to the access
poi nt A [Oggc%%ytgggess point A may then perform a nei ghbor

di scovery exmnange R¥dAnd NRINGWIGCT QS SepRQEMitd §PblBek 7RIS AR%ScROpIMt dBb .-
As di scussed above in conjunction wwth FIG 5, the access point A may
recei ve i nf ¢ gathe omfaheativn secaildr §83) daeinghdahs cqndiggration of its neighbors. As

discussed above, the access point 802 may acquire the configuration information of its
neighbors in various ways. For example, the access point 802 may connect directly
with a neighbor via a backhaul and thereby read a select set of parameters. The access
point 802 may listen over-the-air to discover one or more parameters of the neighboring
access point (e.g., a pilot identifier as discussed above). The access point 802 may usc
access terminal-assisted neighbor discovery, whereby an access terminal associated with
the access point 802 may send configuration information to the access point 802. For
example, the access terminal 818 (e.g., configuration controller §36) may inform the
access point 802 of the neighbor access points that the access terminal 818 has heard.
Also, the access point 802 may receive the configuration information of neighbor nodes
from a configuration server such as the network node 804 (e.g., configuration controller
834) as discussed herein. It should be appreciated that the access point 102 may obtain
configuration information through the use of one or more of the techniques described

herein or through the use of other techniques.



23 access point C) fromthe access point B and then conduct a
nei ghbor di scovery exchange with the second-hop nei ghbor(s).
[ 0092] Ref ¥OR2HY06I8H t o FIGS. 7 - 9, the teachings her ePATABE08/083925
applicable to the configuration of an access point in general. For
exanpl e, the techni ques descri bed above as well as other techniques
described herein may be used to determ g a vari ety of configuration
paraneters for an access point. ExanpleS of such configuration
paranmeters include, without limtation, a frequency band, a carrier
frequency, a pilot identifier, a maximumtransmt power, and a
transmt popErtopr ofAsirepredcfRA ) Afock 606, elseattad pbnt 80k, 4Q3nRdurkildae 7,
the access point 802 (e.g., a neighbor discovery controller 846) nay
optional | y detmrnér$d8}iney sndeifit & tonfighrativs farehaprhas poinFRI2 texahgi the i n a
sim |l ar manner_as di scussed above the access point 802 may receive a
list of itsCofieyrbien dfermsipaobiained gfibleaki78h. bejomeraspestsgthe apeesyienint $98de
804). Here, _an operato provi de, one or nore tralized i
confi gurati BKY g‘étg{}%rfl%us\[ﬁ th‘fa?gﬁ? lfstoév et 9@‘1?‘?66“%@35‘? pgrapefers) as a function
configurati oi ' : Once the access point
802 has ini??gﬁ%?%gﬁﬁﬁﬁb%ﬁ;ﬁﬁﬁﬁ%Q%%Q%Fﬁghggﬁ |%uration process.
[0094] I n sopgm18$|Pedh Somd dsdsi tAd hckadsipat 862 hbesA&E ﬁ_§?m9&!p%ﬁ1§ﬁa’sed on the

e

i nvol ves the access point 802 acquiring connectivity with t
operator's pevswqudfile bep@yer phdilaades aciphbons. BO2xamyle,nkestctd pbiat 802 may
aut henticated before is allowed to access an operator's network.

[ 0095] | n adekledt Sig,samp povierausisle fok ntusgDby iteneighbomt élarmatvdly,glw acessn
server. For exanple, the access point 802 may be preconfigured with a
vel | - known BT ¥kedngyesetpet a pawes gfide yt ig complemerfagy g thedomshpiodofea psed

Al t ti th int 802 be.awar e of the operator of
the “networ k¥ I AiEURRE S afifbaerd Pul3eons 58 RESe S o imB R R °t ne
access poi N G024ipRYn MRk Emf p%é%i e R coﬁgﬁﬁgﬁ%tgﬂ Dower parametors.

"config_server.operator.com” and recelve an | S urn.” I'n

ot her inpl e(oso4t i XRIidchRe@LHRESn RGO Eas@DBe BRYEssUBnt SO BaP kb8 a pilot
technique to obtain the appropriate address information.” The access

poi nt 802 naigntifirrite.est pidtPNhbasedmm thiepabi identifictshustdiey tomdighporsatfoon

server. For exanple, conmunication nmay be established using

st andar di ze&xesNi thsracegsh peint 802 may select a different pilot identifier than its neighbors.
[00105] In some cases the access point 802 may select a carrier (e.g., an RF
frequency band) based on the carrier(s) used by its neighbors. For example,
neighboring nodes in a network may select complementary sets of carrier priorities (e.g.,
as indicated by a carrier mask or some other suitable indication) in order to implement
an interference management scheme. Here, cach access point may radiate more energy
on some carriers and lcss energy (e.g., or nonc at all) on other carriers. If neighboring
access points choose these carrier priorities in a complementary fashion, it may ensure
that access terminals associated with each of the access points may have more favorable
interference environments, at least on some of the carriers. To accomplish this in an
autonomous manner, a new access point (e.g., an access point that has recently been

initialized) may determine the carrier priorities used by its neighbors and choose its own

carrier priorities to be as complementary to them as possible.



24 configuration protocols such as Net Conf, OvA DM CWP (TR 069), or
DOCSI'S, or through the use of a proprietary CLI over SSH. [0096] As

di scussed WBAWE/06HSTonf i gurati on server may provi de a RETFISLIOL$30B
to an access point based on location information the configuration
server receives fromthe access point. These operations will be
described in nore detail with reference go the flowhart of FIG 9
and the nodes 802 and 804 of FIG 8. [08 7] As represented by bl ock
902 of FIG 9, after initialization of the access point 802, the

| ocation determ ner 844 may determine the |ocation of the access

poi nt 802. TdMObJoCdhk@ne aipbas,Mha@nfiGerdtisrRyf tleiRERipbRt BOXALY BlddpBndent
various ways. For exanple, location my be determ ned through the use
of gl obal posiis ianafiong Foy staml¢, sGPEIgurstensaoto@e., tissinfgedi@RSntroller

t echnol ogy, a network-based | ocation determ ning nethod, an RF-based

met hod, or $oMentmesileuliy dbe-esubstthefparqmbusiess, anappesdprradetpyaptdck
904, the acgess int 802 sends it ocation-rel ated i nformti

(e.g., an e a?FP&?ge B?ed?ntyéhel ac%gstsip&qf. ‘%\%g?ﬂ’éseﬁ@'ﬁ)%%CH‘EH%CUQBZI‘{‘&IPﬁas%rne
i npl enent at | R B b i:nL 1 . C S i n
ol et At el B PAREY 3 by Y B B bl LS 0B PE3 RO
server). | nps@agat 80 bR EdiPAShitheyBRMEE DM @E hQBssSRIN ]D2 FRY be
explicitly ask for this location information as part of its

connecti on sgciffedpraidenahe peatipn of Hicacsess paibe®R) SinTielyas gaasul@disabfs 802
al so may send other information (e.g., power profile, node type) to
t he networ k fisgeracBbands Hut mehée nest by the avocse p8DUSRayaxespeafipt tasedien ta
appropriate response. [0099] As regresent ed by bl ock 906, once the
net wor k nodd&Pcaien ((féh@i}(:,ces&@p@ﬁ%%. t a broad level, the city, state, or country in which the

access point 802 currently resides may limit which frequency band the access point 802
may use. For example, the same operator may own different frequency bands in
different countries or an operator may designate the use of different frequency bands in
different cities.

[00107] In some implementations configuration information may include certain
optimization parameters (¢.g., non-radio parameters). Such parameters may include, for
example, security keys that may be used to gain access to one or more services (e.g.,
network connectivity). Such parameters also may include the addresses of other nodes
to which the access point 802 may need to connect.

[00108]  Asrepresented by block 708 of FIG. 7, the access point 802 may then use
the configuration specificd at block 706 for communication or other operations. For
example, as discussed above transceiver 806 be configured with the determined RF
parameters to determine which pilot identifier to advertise, which carriers to operate on,
and the transmit power level to be used on these carriers.

[00109]  As represented by block 710, the access point 802 may continue to monitor
the configurations of its neighbors to detect a conflict (e.g., a collision). As mentioned
above, in the event of a conflict, the access point 802 may perform configuration

operations as described above to resolve the conflict.



determ ner 840) receives the location information fromthe access
poi nt 802, the network node 804 identifies the neighbors of the
access poime289067dFd generates a nei ghbor list. This n@CHAEH0B/PILS
may include, for exanple, any nmacro access points that are relatively
close to the access point 802, as well as any other access points
(e.g., fento nodes, etc.) in the geograghical vicinity of the access
point 802. 25 1001001 The nei ghbor list may be a function of the
power cl asses (or power profiles) of the access point 802 and its

nei ghbors. For exanple, a distant macro access point that transmts
wi t h hi gh- pdddi0jmayn kenaindergdningionqfthd dvecsa poias 80pinicc8G2an indication of
contrast, a | ow power access point (e.g., a fento node) that is

rel atively 8legsetlichiremen aeesasisrmpoilie.g8acesretyrmringl 8H8). ihioe bxadede, iifthe he
nei ghbor list if the coverage areas of the | ow power access point and

the access poEHtteByalFas Aefect preiede 2 eyHigdarer §38 doteclidhe 2esses
th i nt 80 . | i nf i t h t k
hode 605" o1 BRBR R T Rhe R BRC BT, e 38Rt T Fhy st £ "

net work node,8 [btain - at i j I t her
access poi nts ‘% or{%g n%%%%ﬁ%%%sgégélesﬁ% gg&g&@ﬁfg%s%@f{h&;me t he
nei ghbor |i génfhiastioe esnteReseR Bl pdidem PetMasHs 26 aleusSQh LS eORSclcbiay

nei ghbor list to the access point 802. [00101] Referring again to
FIG 7, as defrasentiipdrapn fdrolokacé@®4 potnh&02access point 802 (e.g., the
configuration controller 832) determ nes the configuration of its

nei ghbors. M#1dllscldsshedlddsepprecipteg that the operpéingund oamprapnta depgtibed abhec
configuration .informati of 1ts neighbors ip varjous ways. For .
exanpl e, théogwéggwb%fg@se{)z PP&&/’%E I@@iletﬂtﬁaecmf’gguwws Pt &%H&t‘d
via a backh -1p se f paraneters. The
access poi nﬁ gljgﬁzwﬂinr%?ﬁ?%ng? gon&gg%-f'g-%fﬁ%‘e? gﬁxaﬁ%}edﬁg %ego glr'arag}rl]sea%rco%%ems
parameters gfayt,B6sda6h IQRFBE wARCBRBaRRL AlpilbFidbhtificR fRlah WcckARIMiE L T
as discussedagbovZ). Tﬁ@ ac%ess poiﬁ?98g2pﬁay usleleaccgssCe Bl

t er m nal - asai &dsedbsdebghbarcomiusaverith FIGRes eby an access term na
associated with thc access point 802 may send configuration

i nf or mat i on[@M12]he RetaressnpoiafIGS0 20 afkbl 1, exane implenivetatiomsessictas poinal
818 (e.qg., configyration controller 836) may informthe access point
802 of the H&Y@ghBbYcoafgwatopgfamatigmizem erahdeds e & o nHanralgreseriss),
heard. Also, ,th cces oint. 802 may receive the copfi ation .

't or mat | on "SFeReRGBBRe RatBInORBHIR R EsRerisdr o PE BB SRR aeint ne
net wor k nod , i i | 834) . . di

her ei n. It_gﬁ%ﬁﬁﬁ&ﬁgg%ﬁgggg%%géggt%§?L?ﬁ%&ggggggmﬁgﬁ%ﬁgi5%h§%§§%§?gin
confi gurati @ dehdsQpovht 802k MckeBlork i8ddsR SFfFrigne or nore of the

t echni ques descri bed herein or through the use of other techniques.
26 [00102] p01ng)pr esanprestntey bhlbiwks TOR, antl NOOASTIESS | Pehavcc&9 Doines@. , a
configuration determ ner 848) may specify a configuration for the
access poi nfe.80RcHwsadteoninehet4g dettimgoesatsilenatipmansh v idesrthio nfaimmeidn &t

bl ock 704. In sone aspects, the access point 802 naK aut ononous| y
choose its OBk 8pdg¥a dfsernsratign giay thus bp sinklsptodhe Jocaongetermpingon

f th t er . RF f i i ghb . [00103] |
core cabes PRetice i HE BB TRyl aBent BN oner prof i1 e based on
the power prgfithe s BOVRNR" fbndcgqo%, tﬁé&w&kggg)@?(ﬁ'(e.ﬁgEOMWﬂoﬁ’

t he access point 802 y selecCt the sane power profile~that is used
by its nei gbhbrcsier ¥4 asBmiihMloffigirirdsRessiddbthe 802 Pt 36D 86kd 8n
power profile that is conplenentary to the power profile(s) used by
i ts nei ghbothles}ceividpmaron mfafatien. Nty caehplaes disonssakaopt, eonf@gunaionmum
transmt power, different transmt powers for different conditions,
or ot her povprsipa may spmprifedtil puimEssdiniisizdien PaleBeETs, PherpAmEHs @S

t he access poi nt. 802 sel ect ilot identifier (e.g., a pilotP
% combination oqat 0 Or more quche%e parameters. In some ca(ses t%s operatri)on may N

result in an entirely new configuration being defined for the access point 802.



27 [00106] In sone aspects, the configuration of the access point 802
may be dependent on its |ocation. For exanple, a configuration server
(e.qg., theveombogusati on controller 834) may specify aptteb2008053925
subset) of paraneters (e.g., an allowed paraneter range) that may be
used by the access point. As discussed above in conjunction with FIG
3, the specified list may be based on the | ocation of the access
poi nt 802. For exanple, a particular i €Y of power profiles that may
be used by the access point 802 may be specified based on the

| ocation of the access point 802. Simlarly, a particular |ist of

frequency bal it

specified baﬂgﬁaﬁ‘@}% H@r?égg%{{ Fﬁgﬁg%@y?#%a%g%g%%ﬂ% ?[E]O? Og %%awet&.g}l%tgd
level , the gjttacs&kdpEnt @R country in which the access point 802
currently resides may limt which frequency band the access point 802
may use. Fof0daxginplia, refirbeentsdivg biwplkel 6G%H themaywalmodd Siaretstthd confjpenton
bands in different countries or an operator may designate the use of
di f ferent f mdenatiery toghaagsessipogit 801 r Bt acess peigt SI200 g confrgusssite use the

i npl enent ati ons c¢confj gur.atj i nform n . may include certain
opti ni zat i oFFcﬁ’aF‘g @U%l"go’fmaﬁ%{bﬂ%ij'@i@ar anet er s) Such par anet er s

may include 01%] e)f{%%m oW %Lﬁlp Yi lél? Xom case 0¥1ﬁ urattmn se{"‘g/cj‘ efgﬁt to

access to o e or' nore  setvices g., ~net Wor & on i Vi

par aneters ?éd%@ct%ﬁ%cde@s%d%ﬂ%E'&ﬁfe@gﬁ%—ﬁ‘%?m% s ECSuAPEESahindBh Ghyt he
access point 802 may need to connect As represented by block
708 of FIG vd maﬁé]@or&ﬁ@tﬁ?l% R0t dn BO TocaBoh dfBNa0d&R pbikCartidtithdlehdbh &N
specified at block 706 for communi cation or other operations. For
exanpl e, ascdifgougiseserabove transcei ver 806 be configured with the
determ ned RF garaneters to determine which pilot identifier to
adverti se, 187 cdvrprspsented by plockt 0% the agerss poiat §02:5a14H atm%mrto Fh@vel

e acoons B%Wtﬁf s ALY Fite iR S PERoE s B LB APATS S
Its nei ghb O g 91[% ﬁafcc ud® iffd altmﬁ Endﬁ(%tlge of tfe Fo%llttdn f“’%)(ffcéas? 9%{% Oned

above, in t a con € access pertorm
configurati Fﬂbt@ﬂer sy seaad@?wckb@@h AR n&@esai AE.ot BR GRRbrhtdn
28 [00110] I'n sone inplenentations, the access point 8 may receive
an i ndi cat i ssrvafsekebor &40 hlaly dbtefrhinawabthacto @ss/ideahaianadstddeogfiguratness
termnal 818). For exanple, if the access termnal 818 detects a
conflict (eidoymationfForckanipleetbe oetwgB8nade8et ey tetermaios descdpuiting locaimnng
t he sane pil ot |dent|f|er% t he access term nal 818 nay send a

cor r espondi ﬁﬁthﬁ@%ab@ﬂ%t&ﬂ BatgaeiBecoplgHptigosve B dhy s ¢lnics tafigsage,

above to SerGe RIGDEETaHE PEBY ITARREY o Tol SPRE At R OB 608,
[00111] It éb‘?ﬂé&% r@@e@tﬁ%e‘?ﬁdn%@ﬁ; g% E%@oﬂpﬁd@%bﬁgﬁ%r%gﬁmg ﬁl@e”ts

descri bed a ove conjunction wt 9 may e to the

confi gur at i gawoehRR S04 e3chiiBedadial Bk AetWobindde ke ﬁﬁﬁ}@ecﬁ@cﬁhmﬁuest to
figures. For exanple, these operatlons and conponents may be used in

conj unct i onawathdr confidurgionismgcathptiis odt ak Heavilyfloaded.f or an access poi nt
(e.g., as described above in conjunction wwth FIGS. 3 - &00112]
Referring ntd1d8 FM@sqw@cnaﬁ@ybkmk$hﬂﬁcmélﬂWbmeW@nV@mﬂcncWam a4

Do ot B S L WL SR iR o
oper at 1 ons. of R %a'él%ﬁ T ghiBh o i ﬁ?c%%s?os e S R L
access poi n; dN2 AR opdiRiNE hYRE K186 BABnRhchGittrIG. 10.
[00120] Asrepresented by block 1110, if the network node 804 decides it will not
handle the request (¢.g., based on its load or the proximity of the access point 802), the

network node 804 (e.g., the configuration server selector 842) identifies another



[00113] As represented by bl ocks 1002 and 1004 of FIG 10, the access
point 802 (e.g., location determ ner 844) determnes its Location and

provi des g medashonmation to the network node 804. Thi scrpShedidsssas may
thus be simlar to the | ocation determ ning operations described

above (e.g., at blocks 902 and 904). [00114] As represented by bl ock
1006, the network node 804 (e.g., configuration controller 834)
determ nes configuration information f t he access point 802 based
on the received location informati on. For exanple, as discussed
above, configuration information may conpri se RE paraneters,

OB M Zat | OthRR% A &1 %y o0 Y pRATATE A Syrcin@RABHIIARL O cBhpolito, OF

nore of these paraneters. me cases IS operation may resu

an entir el yggrewoaaRfeh@UreidrQerkbRuag0ORh merhtfios dithRsameensiulai nt 802.
29 Alternatively, the network node 804 may only define a portion of

t he par anet mfemas@datoyt dthe casii@saiopakivers®d2he fdOdk5n ARlitteepresent ed
by bl ock 1008, the network node 804 sends the configuration

i nf or mat i onaltenatively dbe agworkgiode 86Hmay Th eordiepred scopdidi disgORIY. 61 t hen
configured to use the recejved confi uratipn i nformation (bl ock

1010) . [001%%?ﬁ@¥%¥?WHéaWB rPB“ﬁPGﬁ“%I@“PHanﬁﬁmcases a configuration

cor e o BRFE, B AR oERoSF RS0k R B s,

configurati ermnatio y exa

based on thg.l0eald@Bulfiol Mev RS MR SR ﬁ};int?@gi(/@%r hge bPabr QRedrection

fiod
configuration server.” [00117] As represente ock 1102, the access

poi nt 802 selsiscs). MEweRdMplethchRdomnahyidicafi®tfaBdnirite @Ffb@idiion that will
configuration informati on. As di scussed above, such a nessage nay

i ncl ude i nf atablelthd acoessipnohi 82t fovdeteahint Ite dddeat ofche athertdoefiacetesseper. nt
802. For example, the indication may comprise a location (e.g., a city) of the configuration
server, Upon receipt of this information, the access point 802 may determine the
address of the other configuration server (e.g., via DNS query).
[00122] Insome implementations the indication may comprise the address of the
other configuration server. In some implementations redirection may be achieved by
the configuration server setting a parameter that indicates the address of the different
configuration server. Upon determining that there is then a change in this parameter,
the access point 802 will attempt to establish a connection with the new configuration
SCIVer.
[00123] Asrepresented by block 1114, the access point 802 may therefore send a
message to the other configuration server to obtain configuration information. Once the
access point 802 completes its configuration exchange with a configuration server, the
access point 802 may commence user communication operations.
[00124] As mentioned above, the teaching herein may be implemented in network
that employs macro access points, femto nodes, relay nodes, and so on. FIGS. 12 and
13 illustrate examples how access points may be deployed in such a network. FIG. 12

illustrates, in a simplified manner, how the cells 1202 (e.g., macro cells 1202A - 1202G)

of a wireless communication system 1200 may serviced by corresponding access points



[00118] As represented by block 1104, the network node 804 (e.g., the
configuration server selector 842) may determ ne whether to provide

t he requesygdoppsofitgurati on information. For exanpl e, phguRsbyeis
node 804 nay determ ne, based on the | ocation of the access point

802, that another configuration server (e.g., that is closer to the
access point 802) should handle the request. Also, the network node
804 may elect to redirect a request baséH on the |oad at the network
node 804. For exanple, if the network node 804 is heavily | oaded, the
network node 804 may redirect the request to anot her configuration

server that ;i t i | ogriﬁ)q [ A3 gq

bl ocks 11061%%H£%T6§%&?ﬁ%%%é%geén tﬁg %e%&%% n%{gﬁég%ﬁgé i&g§ﬂ¥3d
handl e the {e@PaRto bP&HLIURM1 BPERS. 804 sHRYwWROMIGA € th&st RAHREEL 906
configuration information to the access point 802. For exanple, this

oper ati on mgyg. bercsss Mrm@ald 12066 10p6Nahdytesiigesed abadowiosstiondthroughout
conjunction with FIG 10. [00120] As represented by block 1110, if

t he net wor k thecsigieid@ferdand. dessh iatcewd tetmindtl 26@ndy eommanicetq uathtoné er gore
based on its load or the proximty of the access point 802), the

f
net wor k nodacagspoids {204 anpeforwd ik (AL bindis ayeerssdink £Rdy) aga given
identifi th 30. fi ti 1 i d
conti gur at | GRVIHE GPRFREPEPPLP iR Beeaes (B | 2500 SrRe ot &ether i i
network node, 30408, HRLALHA ﬂqrgﬂ?g‘g%i?@ﬁﬁ oFBAt ek KGR AL QAARLI ON
about ot her “conti guration servers on the network. In agcfltl on or

al t er nati vebymmuhRatiRtpRtk 10061813 BfbviR%eRRe @Rl 4 Bk @logrgMidsion. For
di scovery, or conmunicate with another node to obtain this

i nf or mat i onexdnfifdd, 24¢h Fishe mpere sdin RG2Ay | DOME knaf tdvdy a fdvebloeltsiprk node
804 sends an indication of the other configuration server to the
access poi nneigipriiader several sqrard wilen infural gngdpreenti on message). In
sone i npl enentations the indication nmay conprise information that

wi Il enabl e [$Hé&Slac dSs! Hidpsitatasep ef%“ﬂ%%l‘%‘f*’ RIhEr RS feaieredss Bty bhe

ot her configuration,server. For.exanple he 1 ndi i may. co i se
2 locat on LEgyedRelfs e PriSHEMR G B PP LiGh: PP ikt bRt
of this infeidely AiiddRrAEERRS 199 (Rl 8080 MYk BA Tha &3 10RS 1RIALARS
of the ot her c'onfﬁgu} atigl_n server ((e'Tg'g’j., Vi a e[%l\lé query). [ 01221 In
sone i npl engni ALdtRBIS shid@ atdd b eideQRWERY eSOt c el & atbiresse afert he
ot her configuration server. In sone inplenentations redirection may
be achi eved rizydehds 188N iEgcir tonmodedB3Ve mag bt toupdedao paridamtenctiviudkt 1340

i ndicates the address of the different configuration server. Upon

det er m ni ng (¢-Bathedremet) prd ¢ Rebileonerdergerd 1etverkd 3 phteamaoarisipp sctiodes s
point 802 will attenpt to establi a connecgtion with the new

DonTi gur at | GROSEH JBFISSISR) ihe DRLPUSR RCEHE ByCTGRiraes Ak Grgther

access point . end a nessage to the other
configurati gﬂélggtr“\’rlmrm%agggﬁt %l{oﬁmi'onfi guration information. Once the

access poi ntp¢98) ComRloRhBSofa EmfPHde 93T RhhPRLBNARANERLME {ddvik, such as,
configuration server, the access point 802 nay commence user

communi cat i @& ap@apial 3@ ambil¢ SRdi2ddfAed Menich dradoidlR@yerator bércne@@ilk NFS0.

herein nmay be inplenmented in network that enploys macro access

poi nts, fenfloaddoides an aeksmyemondd 32may bocapable Bf @Bratihg bathdn f@cro

illustrate exanpl es how access points nay be depl oyed in such a

net wor k. FI @nvigomments and in smaller arca coverage (€.g., residential) network environments. In
other words, depending on the current location of the access terminal 1320, the access
terminal 1320 may be served by a macro cell access point 1360 associated with the
mobile operator core network 1350 or by any one of a set of femto nodes 1310 (e.g., the
femto nodes 1310A and 1310B that reside within a corresponding user residence 1330).

For example, when a subscriber is outside his home, the subscriber may be served by a



illustrates, in a sinplified manner, how the cells 1202 (e.g., macro
cells 1202A - 1202G of a wireless comunication system 1200 may
servi ced hyoemvoespondi ng access points 31 1204 (e.g. pca@sRSSoPRMsNt S
1204A - 1204G . Here, the macro cells 1202 may correspond to the
macro coverage areas 204 of FIG 2. As shown in FIG 12, access
termnals 1206 (e.g., access termnals 1206A - 1206L) nmay be

di spersed at various |ocations throughoé% the systemover tine. Each
access termnal 1206 nay comuni cate with one or nore access points
1204 on a forward link ("FL") and/or a reverse link ("RL) at a given

monent depagﬁdawmugsqﬁ%m(eg gcc%&im 15@6)%% %&Qﬁumm@&% afeﬁh&nd

whether it Is 1n so over', “for roug he use

cel lul ar schge histHdenc\Mhe @h&ﬁﬁb&mlb@rﬁéd B fyab 8531390 npBy 1 R0AYI de
service over a large geographlc regi on. For exanpl e, each of the
macro cel | sHEROR fernto hEG21B 10myayde\beckvaard evmjpltibleksitt lagavyneteghieonineled or
several square mles in rural environnent. [00125] FIG 13
|IIustrate315%}exanple how one or nDre fem o nodes nay be depl oyed
within a net Lk environme system 1200). In the system
1300 of FI G037 mat %emé@ @0433&;#1 %m%sér%ée @bfé OPé‘ Sglg%e ‘f?"éh"F’%FYrRSdééheBlOA

g‘ﬂsi E'g ﬁ?ﬂ?} t Eeernalttﬂrsetcin melggfeq}eqﬁ%n?:beg‘bs 8[];en IO(I:} the aali't?%a%;% 8§)/n 51

node 1310

miernet) aniES nghrFLSEakrrhot SN ERRR SR IRE G “‘f%f’g%g;%%??%?fng
net wor k nodeprafeqliesGessedbieiate )acotspdiniols. ramtbe;fomms@bl e nmodem a
wireless link, or other connectivity neans not shown). [00126] The
owner of a {llﬂtﬂﬁ)] ndnimrﬂcsas@emynawassctbmueaitlézﬁmﬂay be cadipureddo camedt tas,
for exanple, 3G nobile service offered through the nobile operator
core net wor kref@sg femie nedel (a8 ohe heme Gete seda et 49a¢ss 18POafB320hwhenever
capabl e of bot h | ro environments and in s area

cover age. (ST OPMETHBHBPA DS RE A RS A GoCTh BT B | ABAdS,
dependi ng O%‘iq[he%gg{% ?&Exdg&%g%h&@ d%@ﬁé‘&ﬁ&&%&ﬁh% ?Jc@s’%éﬁméﬁ’%%o Ahe

access term na erve ccéss point 1360

associ at ed %&Buﬁlhﬁem?@'v%ﬁltﬁ@ﬁérﬁé%t&%cﬁ nebuet k3 foap0 or by any one
of a set of fento nodes 1310 (e.g., the fenmo nodes 1310A and 1310B

that reside[0UIRdli N IAs@0F £HEQAY MThO GccoSasmties il 8BNeRrdtd3Mhin Fem®exanpl e,
when a subscriber is outside his honme, the subscriber may be served
by a 32 st agitiderdervack &3 Hdnessopasiding(oe. ity moshprefesed petimotk 360 defickd
when the subscriber is near or inside his hone, the subscriber may be
served by aiff 2PicETISHaRANTRE ljst) fh?&&@esamwl 1328y cqniiigierte sqmtéon@io

A Tent o nodBCIPHHETR) B Gdo dTORTE o e S BE BT SPhe
al Ler nat | veq QR |k | h‘?&Hﬁ CiSive PRRRRSI A0, 4SRRI ngt%h@lao

configurati on, requ ncy or One or nore
f requenci es qBRMniAY ShbBe BotibhySBas cm)&}éﬁxyfaazsﬂawl JehEfbsERehtRYfoAS fRCT O

access point (e.g., access point 1360
associate with such preferred systems. With the acquisition entry, the access terminal
1320 may limit the search for specific band and channel. For example, the search for
the most preferred system may be repeated periodically. Upon discovery of a preferred
femto node 1310, the access terminal 1320 selects the femto node 1310 for camping
within its coverage area.
[00130] A femto node may be restricted in some aspects. For example, a given femto

node may only provide certain services to certain access terminals. In deployments with

so-called restricted (or closed) association, a given access terminal may only be served



[00128] In sone aspects, an access term nal 1320 may be configured to
connect to a preferred fento node (e.g., the hone fento node of the
access t enyp pabod30) whenever such connectivity i s pogevipkiwséaas
exanpl e, whenever the access termnal 1320A is within the user's
residence 1330, it may be desired that the access term nal 1320A
communi cate only with the home fento node 1310A or 1310B. [00129]1In
sone aspects, if the access term nal 1329 operates within the macro
cellular network 1350 but is not residing on its nost preferred
network (e.g., as defined in a preferred roaming list), the access

termnal 13 ]ggg i pﬁg& e rk
(e.g., the p fa er%cgﬁ%le%&@e&ga%ﬁg% &ﬂrﬁe{i\gﬁ 8 gt?gé&g$%%'é%1e i
Resel ect i onpédeBIRY () thatVBéi@w BN thd QoRle¥Rndink Qdr P&kl den&C A30). NE <Ghe

avail abl e systens to determ ne whether better systens are currently
avai | abl e, angesabsegeeniodehiagit sestixtaiss aoi @bedeyiforat sdasttonpnede arlegst
systenms. Wth the acquisition entry, the access termnal 1320 may
linmit the sees@hsipelingpiagd doeesspagisiraiion. rasignel servilesr  exanpl e, t he
search for the nost preferred syste be repeated periodjcally.
Upon di scovéll3b  dn prmeg asppedy RSO HofrGhic nax el b Pelered (iap 2
1320 sel ect s, the.f.ento de 1310,for,.canpi wthinits,.covera
arca. [ 0013DJ°SRT PURFOOH SHRE BN oFY PR e ntyidisrerick satesiroR,
exanpl e, a giNGhnbeW:Qr A& t%na‘?@l’yhiﬂe(i’w\%?%e%{ gdarﬁ gﬁﬁéﬁh&%ﬁz@o

certain access termnals. In deploynents th so- restricted
(or cl osed) caesdediaahé@kand 16 kMBO2PEGE IC1bKM BubaribERGToaH [YCITR) 5RY ved
33 by the nacro cell nobile network and a defined set of fem o nodes
(e.g., the flefiried antdast dfai@ss pratts feg| Gotoddeb)thitisbare ecomsponciesry user
residence 1330). In sone inplenentations, a node nmay be restricted to
not provi de oty lighof pecgay terinali ot sharme! grewkich alh &nge nodgs ger=lli tagitictedit a
access, registration, paging, or service. [0013 In, so aspects, a
Festricted fEHPAOHSAE {IRNRRRDSS mAvds e eRas AeimpchaBeE & beod
Subscri ber HQpE: i : vi.des - ice .
restricted Egrog\'u}?]si onet Ll}gs)%fa%é?gh% c?glga sT %}%}#P ﬁ%ﬁ%&l% L;%gnr t\séttf{% © %éad% agga gtven
temporarily,QfsfiemRNC b %aﬁ’é@e?ﬁgﬁdchéﬁer ERRSHaN acdels ©RMRalOAPGRLS, A
Cl osed Subscriber Goup ("CSG') may be defined as the set of access
poi nts (e. gfemtb@sliomppeds)to b iahto 9bée Ritane aRMREdacweRtoCQNY, IRt fehiteét of
access termnals. A channel on which all fento nodes (or al
restricted hedralomsdessys iorang acoess toming pratestrmgd fhmto reide nmeg defenioas a
fem o channel. [00132]. Various relationships may thus exjist between a
gi ven fent ofegaaogmdats gististedde sgrasmpmien{ s restigied v apsopiation $1¢iart he
perspective of a ccess termnal, an en fento node,n refer to a
Pent o node ARG AutRrem e P dpShR y st fodEia R e Fste

al | ows accessuhfl ADNUBAGANS Al RNkt A B! bhkAth: LELOs BRNFIAR: o
refer to a fenio node that is restrrcted in-some manner (e.g.,
restricted {jefincdssQstioat bOMoRNYERS teHBRILST. F AL emtdnd @ Bayf @ IH & NRARo
may refer to a fento node on which the access termnal i's authorized
t o access anddoperhitieawaccts.tgmingd &y tompentilyaatesiscd (& apicsy/drdpdrafeam. an
defined set of one or nore access termnals). A guest fenmto node may
refer to a fbenlemipeicorryvhict o slismicenss ontvdvich thahccess teravinad isandt | y

aut hori zed to_access or operate on. An alien fento node nay refer to
a fento nod8UBAITHiR ACCEHOT QRERE SNt PR LR PeFAPhERCTBERCH SHYaRls ted-addess
or operate og_ except for perhaps enmergency situations (e.g., 911
calls). [ooi ?% Froma restricted fento node perspective, a hone

access ter m[Gﬂﬁb3fmﬁ:r&ﬁfa%stﬁé?ecﬁ%rr@&ﬁ&i%%efsﬁic@v@,@ hohfdalccdss teﬁﬂﬁgﬁgé}z%@ert 0

access the restricted femo node (e.qg., e access term na

per manent aesgsgcts tdribenal BAt @ al@ORled tAa@QThe REEIERE fArH Hbildfe dTRNe
refer to an access termnal with tenporary access to the restricted
access terminal has permanent access to the femto node). A guest access terminal may

refer to an access terminal with temporary access to the restricted femto node (e.g.,



34 |imted based on deadline, tinme of use, bytes, connection count,
or sonme other criterion or criteria). An alien access term nal may
refer to & apegessst erm nal that does not have perm SSpOVUEDISGEELSS
the restricted fento node, except for perhaps energency situations,
for exanple, such as 911 calls (e.g., an access term nal that does
not have the credentials or permssion to register with the
restricted fento node). [00134] For convéhi ence, the disclosure herein
descri bes various functionality in the context of a fenmto node. It
shoul d be appreciated, however, that a pico node or relay node nay

provi de t he;530epREd S H%_glc)il:}ﬁ%ftiﬁﬂ%tfhg’é] Bkl YokiREtich Blubd, 6f &te Jtﬁergriterion

| arger) coverage area. xanpl e, 'a’ pi’co node or a relay node nay
be restri ct gebsrit@id)ORR aRbiCRcARAQRKal RO R AN a0RGEteAB}al MRt d6dd e Havior
a given access termnal, and so on. [00135] The teachi ngs herein may
be i npl enmenpadhissivnvandcossshd yepieisted fferatonmotn iegadpt fon pelbepscasrgehoy sauagons,
aspects, the teachings herein nmay be inplenented in wreless devices
that may befdepinagledushasd hehlly (sige aacewssteronphibat daes non havpdbesredantials
may si mul t aneous|y. support co ni cati for ltiple wirel ess access
termnals. PeR@ms EHP¥§PW¥HE ﬂﬁﬁ?“ﬂﬁﬁﬁ%ﬁﬁ%ﬁ?ggmﬁth one or nore

access poi nfgy, k2 ANl aslang. glLhe. farnard And LeXer agidl mls, mIhe
forward lin al'so"known a8 the downli n refersto e comunt cat'ion

link from t &3¢ 688 RuRPhPS 1t &ohﬂ%etaﬁytﬁﬂ&i%!i,%ou%{)éh b€ ﬁiﬁ?’ﬁi&%r lrélé}{(he

(al so known as the uplink) refers to the comunication from
term nal s t goddifayafi6€ids thRQhME 6r sithilhSfuRQISAMIY Caita dfferbhtTK g MBYgdPcoverage
established via a single-in-single-out system a

mul ti pl e-i namal Forpixempla a fitdvhddDd'or asyisy sade may ®ongrigtdehomg pecoafode or
system [00136] For illustration purposes, FIG 14 describes sanple
communi cat i beme skycwdn ey vp delinedyotyeivencesss erminah apdl fedless device in

th t ext _of M b d t 00. Th t 1400 |

L I T M

f data t 1.S:81.00. f . . i ]

2 Sot e St A PSRNl BRIt 06 I SRR

which are al$QietElQlceehal RaPBe &DRveAIn LRAMDR a%ces!"@&‘léﬁu“ﬁatﬁn@ﬂé%at

NR} . Each of the Ns independent channels corresponds to a di nension.
The M MO sy siag gintGtynguiuslyisGgportIdDminitpi@siedfop lul iyl sraireless(@@cs terhingRer

t hroughput and/or greater reliability) if the additional

di nensi onal Heiegsach teatimd moy commumghte iwptheone pameTe dccen doints e tyamsmissions
antennas are utilized. [00137] The system 1400 may support ti nme

di vi si on dupnée ferwppsbagd rgveaser inkgu dhelprumdiliak eHsdiriomdes themdopyniinko) rpfegs
TDD syst the f . and i nk .t i S| th
same |1 equelRy)e PRBTERCCis A e it RREITRERD: madr GHs
estimation pfitH6whqE mrugg#lﬂtr}gfie%ngm}edonﬁtﬁma{i&?ﬁlﬁlgfé&ﬁ% tinfffaiSiaR0eE! -

Thi's enabl es the access _ extract transmt beamformng gain
on the forwagdsd doits, WhgfcdbthinipdtRn 3Rk @R RS cAhSisBNEh 8 RIngledh-stnBR-out

access point.
system, a multiple-in-multiple-out (“MIMO™) system, or some other type of system.
[00136] For illustration purposes, FIG. 14 describes sample communication
components that may be employed in a wireless device in the context of a MIMO-based
system 800. The system 1400 employs multiple (¥7) transmit antennas and multiple
(Ng) receive antennas for data transmission. A MIMO channel formed by the Ny
transmit and Ny receive antennas may be decomposed into Ns independent channels,

which are also referred to as spatial channels, where Ny < min{Nr, Ng}. Each of the Ng

independent channels corresponds to a dimension. The MIMO system may provide



[ 00138] The system 1400 includes a wireless device 1410 (e.g., an
access point) and a wireless device 1450 (e.g., an access termnal).
At the dew@enndde@s2 traffic data for a nunber of data s¢resmesesse2s
provided froma data source 1412 to a transmt ("TX') data processor
1414. [00139] In some aspects, each data streamis transmtted over a
respective transmt antenna. The TX datg\ processor 1414 formats,
codes, and interleaves the traffic data }or each data stream based on
a particular coding schene selected for that data streamto provide
coded data. [00140] The coded data for each data stream nay be

mul ti pl exed; n‘@t&%dﬂieh@ﬁnﬂl@&@ smgtqar@F HpRCRARIH YR Ster Péttgbltt%t) fpdata is
typically a Known ‘data pattern tThat 1s processéd in a manner
and may be w&Boal dlhi@ﬁ&ldilﬁ@lﬁbbvtﬁédté‘yl?l BEiuRiphstridiRitent ke eebamemlas are
response. The nultiplexed pilot and coded data for each data stream
is then nodufilaedd (i.e., synbol napped) based on a particul ar

nodul ati on schene ((;e.g., BPSK, QSPK, M PSK, or M QAM se|ected for
that data std0Mdarh t hﬁﬁﬁﬁ%é“%ﬁ%ﬁ WPPY AL Ayésien duplre (TEPR )raetlsiéreczuency

codi ng, and  nodul atjon, ta Str be det erm ned

Chst ruct | ond B BplRa gD a” B B LEBL Gt 56 oL iy i Fipamsigns
store progr r or
1430 or ofnar BaiesrEe Ewef????%&ﬂs% ke B TRl iR g BORERS
modul at i on §Vﬂﬁ@%r§ralfdmnka:lhhnr@ﬁﬁ§mstﬁé’ RMTBe AIKECHhRRD PEioUhAed tﬂeﬂac@esg'ﬁomt
M MO processor 1420, which may further process the nodul ati on synbol s
(e.qg., for (Fdhuct tthhenil Bed-Mompicog@seothe Tot2@rd Ingnyiphewilidsis atNdnnas are
modul ati on synbol streams to NT transceivers ("XCVR') 1422A through
1422T. | n sevadlablsptibe sceesdmitX M MO processor 1420 appl i es

beam f orm ngﬁwel ghts to the synbols of the data streans and to the

antenna_fr oRWARIch Tha éYSé%tﬂﬂ m%lutfaaﬁaretltsaﬁ%‘qu Y4 @ (c.gopmnarsgsspamf and
br ovi do. one® tvﬁr%ﬁ?ati%iéﬁéﬁigf‘ RESS BRGUr fndr ettt FIb e e Tora
anplifies, fjhp ?da@g%?attﬂ% %G{dﬁzéhom 1a0\BLAY 1§t%&WuKﬁmn g%gtaf\‘”

nodul at ed signal suit e for transm ssion over t

nodul at ed shaRadssr fanam transcei vers 1422A through 1422T are then
transmtted from NT antennas 1424A through 1424T, respectively.
[00143] At {0%d3%ievilesordeibPectd, kecht dutngieinh i ethnméttetl ab edh 18$gothlesranssit
recei ved by NR antennas 1452A through 1452R and t he recei ved signal
from each amtternda Tha§X daga preesssaiddl ﬁ)rlaatﬁe@wwid/@terlwﬁsémtvéﬁc ata for
("XCVR') 1454A through 1454R. Each tr ver ditions (e.g
filters, anptdd dpistreatn ity \%&@ﬁwl‘%‘)" o Pete ft?@ facbiais SEPgRE |
digitizes the &%’}g{jé[d qua ed signal to provide sanples, and further
processes tRe sa 0 provide a corresponding ' ‘recei ved" synbol
stream t]] Aﬁh@esae\a%a{a Beakn qat @tr&%@??@ﬁmﬁ%@e& hen plIGCHLaYes
and processes the NR received synbol streans” from trans elvers
1454 based Qfin@OPBM techtigues Qﬁ@ﬁ‘%ﬂﬁa@ﬁ@@ﬁﬁ&ﬂﬁ@kﬁcﬁ@fdh&d}k&&eﬁt&hﬂﬁ@w de
NT "det ected" synbol streans e RX data processor 1460 then
denodul at es prodeised @rd lmawe snanacrdind ety de sisakat hodetedat e;ektcsuytm:tstimattz tleam

to recover the traffic data for the data stream The processing by
t he RX dat acpselasgense1dbo mllétlt&@wﬁméﬁ@ﬁﬂaﬁ@edtd@tatfﬁaﬂta%éatﬁ@trmwtﬁlgﬁnt he

T END progea s led i Qy 300 hilipedybeSd Gh PE2SERE Hodtibfion Shetnl Fe. & ¥bSE,
QSPK, M-PSK, or M-QAM) selected for that data stream to provide modulation
symbols. The data rate, coding, and modulation for each data stream may be
determined by instructions performed by a processor 1430. A data memory 1432 may

store program code, data, and other information used by the processor 1430 or other

components of the device 1410.



[ 00145] A processor 1470 periodically determ nes which pre-coding
matrix to use (discussed below). The processor 1470 fornul ates a
reverse | iwkaoms&age conprising a matrix i ndex porti onpengsmos/enies
val ue portion. A data nenory 1472 nmay store program 37 code, data,
and other information used by the processor 1470 or other conponents
of the device 1450. [00146] The reverse_link nessage nmay conprise
various types of information regarding 8%e communi cation |ink and/or
the received data stream The reverse link nessage is then processed
by a TX data processor 1438, which also receives traffic data for a

nunber of d gfo%ﬁt I @@l RsydHoft BPMI &Ra dt3Rs 2POAY] A%ﬁ@ed% aaTX
nodul at or 1480, conditioned by the transcelvers |454A through 1454R,

and transm MIRD paekssérol 42navidetvinge fukthtOprof 0 td FlodAtatibi eyreletd @&, ¥ér10,

t he nodul ated signals fromthe device 1450 are received by the

ant ennas 142¥DMonihetidoMeéd Chyrotdseortid 2her prcerdss ¥4 2Rduldeorogyuibat gtatny a
denodul ator ("DEMOD') 1440, and processed by a RX data processor 1442
Lo extract (i Fever s ( MR ad¢edelhd (71T oo SBpe eysctichy ¢& MM,

The processor 1430 d i whi . - i trix t

Tt e SO S OSLIE TBL  hBafa
ressage. [ OQLAGE G A4 RS Lhh i I9RLES hAkcfihe communi cati on
conponents nay | ncl ude one or “nore conponents that perform

configurati qim142COMELGranscGRH 140} rLBCER PRSeRSs & Wﬁiv@momuééﬁlﬁo

exanple, a configuration control conponent 1490 may coopéerate wt

t he process@fovidéIfe anthbrranalbp eipngle, Ao fiethes cafditione (oie vingeifibd ¥ltetspand
send/ recei ve signals to/from another device (e.g., device 1450) as

t aught her eupcongints) Haranglog sigednfo pyovide # owedelaiet sighalcuigbdmientradsagssionay
cooperate with the processor_ 1470 and/or other conponents of the
devi ce 14500V¢ t@f‘ewév%ﬁ)e@én% Yy grdylated giensly Fradpnssr cddi g traugh 1422T

device 1410). |t shoul e _appr eci at that fo h device 1410 and
150"t he. 1 utie PoHERRTYCaRSrRar B B Biouef LB Bt i onent s mmy
be provided Si : ?ﬁE : Sk el I n
congonent né@ﬁé$%vfﬁgﬁfﬁﬁggﬁﬁggﬁgﬁgﬁgﬁ§ﬁé tL§K§§#§?§g%§F?%ﬁﬁgﬁﬁ%ﬁgl
conponent  148@naRd45 e tRGIREARSTR addhBO re@@ie}e@si%m%& RAEPERETNGS2 is

conponent may provide the functionality of the configuration control

conponent 148Rideddo & hepqutioe eamodivee4TACVR”) 1454A through 1454R. Each transceiver
1454 conditions (e.g., filters, amplifies, and downconverts) a respective received signal,
digitizes the conditioned signal to provide samples, and further processes the samples to
provide a corresponding “received” symbol stream.
[00144] A receive (“RX"”) data processor 1460 then receives and processes the N
received symbol streams from Ny transceivers 1454 based on a particular receiver
processing technique to provide Ny “detected” symbol streams. The RX data processor
1460 then demodulates, deinterleaves, and decodes each detected symbol stream to
recover the traffic data for the data stream. The processing by the RX data processor
1460 is complementary to that performed by the TX MIMQO processor 1420 and the TX
data processor 1414 at the device 1410.
[00145] A processor 1470 periodically determines which pre-coding matrix to use

(discussed below). The processor 1470 formulates a reverse link message comprising a

matrix index portion and a rank value portion. A data memory 1472 may store program



38 1001491The teachings herein may be incorporated into various types
of conmmuni cati on systens and/ or system conponents. In sone aspects,
t he t eachivngsootves7eson may be enpl oyed in a mul ti pl e- acceesusH6s/@92s
capabl e of supporting communication with nultiple users by sharing
the avail able systemresources (e.g., by specifying one or nore of
bandw dth, transmt power, coding, interleaving, and so on). For
exanpl e, the teachings herein may be apé?i ed to any one or

conbi nations of the follow ng technol ogies: Code Division Miultiple
Access ("CDVA") systens, Multiple-Carrier CDVA ("MCCDVA'), W deband
COVA (VW CDMe) dardtaA aéexeiﬁﬁmlaa%ﬁ}sed\sgﬁﬁar&ééﬁhib or GRRAToTApoR YL B The
Time Division | t'i pl e Access (" TDMA™) systens, Frequency IIE Vi S on
Mul ti pl e Aceaes& 1456DVA") systens, Single-Carrier FDVA (" SC FDVA")
systens, Othogonal Frequency Division Miltiple Access ("OFDVA")
systens, or|[iBlé@r Mhe tdvpise liak oessgd mehoompress vadousitypek eSmformation
communi cation system enpl oyi ng the teachings herein may be desi gned
t o i npl enentesaiEnsdhe prIpauYEARE Ak gnd/erfbe regeivedsdassireaaird 20 0%yerse SnR 56,

W CDMVA, TDSCDIVA, d oth . A t k i.ml 1
oy oo Eeabe Suie Tttt LA S5 p oS 4P rett e et R e ey

cdma2000, o t . I ol ip
Rate. (" Lor o TRE gt e ek gal vt PEoe, B3t Y & sk et
I'S-856 st and@fdimed by MR aRQEWREH 45RY (i rHRIEIMBAR, Ad AL ESRR BQY
such as d obal System for Mbile Comunications ("GSM'). An OFDVA

net wor k maydevigd ement a radi o technol ogy such as Evol ved UTRA
("E-UTRA"), | EEE 802.11, |EEE 802.16, |EEE 802.20, Flash-OFDMO etc.
UTRA, E- UTRA0147d @Stheatemicpdf i0, dfe rumdweadedsagnalobinh the Tebiee bhatané cativeh
System ("UMIS"). The teachings herein may be inplenented in a 3GPP
Long Ter m EbvHgaptsangs ip3Eopn 9@11%&;!%?&@98%@\&1&\)2@2 | denmdg kg G (" uvB")

LSO A R ISR TE L B BRLERS R B  c

descri bed usgj ] it n e

t eachi ngs hgireg?‘ﬁ%%gik%ggsgg&g%g%&%dgﬁ%{gég%ﬁ&é)%g'lgg% B‘Itsg%goglggqg& pRel?)
t echnol ogy, dasmyiRdsl wiféh RERBaing makikTio vl BYdBRRAHY thdRRUM. folREWBveights

t echnol ogy and ot her technol ogi es. [00150] The teachi ngs herein may
be i ncor por dicegrdcadses the egtractedmpdseagent ed within or performed by) a
vari ety of ?‘ﬁﬁarat uses (e.g., nodes). In sone aspects, a node (e.g.,
a wirel ess 481 i dplelferisccidustrates des e anmenupication ¢ranpoaershinay d1chide et
may conprise an access point or an gccess termnal, [00151] For
exanpl e, anC®hPEELEMPERGHAN PEE)™R BRRSIEHEEon bé3QNFdE'eﬁéﬂ’%tEH ORI 8k nown
as user equi t., .a subscriber station, a subscriber it, a mohile
Station, o HOBTNereif, FARFRbR e R hBlrsieel gt QRPRATL i ot
termnal, a,useK. ;51‘856@&%30 Ehd¥orOthe? onefts YBRE dEGY PAQ 19 bermRPRL her
term nol ogy. In sonme I nplenentations an access termnal nay conprise
a cellul ar kighgphpien afotB@ddlies &.4.81ceRbONR) ad ta9 8B Heih. | Slnklbdf,ia0n
protocol ("SI'P') phone, a wireless |local |loop ("WEL") station, a

per sonal di gonfegduraties catitanh torif DA’ 192 malyanchived td witk vicqeodusspr b7 Oninkdéelr ess
connection capability, or some other suitable processing device
connect ed t 8thar ¢gmnenens ohibel deicoalddd taisareirgecive senelp totisere apefpercdeyice

taught herein .be incqrporated into hone (e, g., cel | ylar
bhose or st & disar 05 T BRdverrpcged B LG Yo 1 By pfiafthe
comuni cat i Vi.ce tab C L Vi Q. rs
Communt Cat | SR PP AR ATl B RS o PSSO
video devi C@emBdnchr. SRk ldnie arsﬁfélepamce@sig% ERRonBRShdyl REViNOS ¥Hc8Mality
device, or any other suitabl'e device that is configured to

conmmuni cat e o¥tha canfiduiiod £6ntfet dotiponchOLDE Zhd M pa@eess 1430ianll aRRgle

conprise, be inplenented as, or known as a NodcB, an eNodeB, a radio
processing component may provide the functionality of the configuration control

component 1492 and the processor 1470.



[00153] In sone aspects a node (e.g., an access point) nay conprise
an access node for a conmunication system Such an access node nmay
provi de, fwo@sasmixe, connectivity for or to a networ kpCeug2008/683vdsde
area network such as the Internet or a 40 cellular network) via a
wired or wireless comrunication link to the network. Accordingly, an
access node may enabl e anot her node (e.g , an access termnal) to
access a network or some other function $ity. In addition, it should
be appreciated that one or both of the nodes may be portable or, in
sone cases, relatively non-portable. [00154] Also, it should be
appreci at edgoiah| a W iBLERS: IRPIR ni§Be BRoGRPAR iB1oVarib A5kt | Ng
and/or receiving information in a hon-w rel ess manner (e.g., via a

W red conneed@picationlssteils iRUEH syeémabiipénchisa M fontd Sbeds titi teetmged
herein may include appropriate conmunication interface conmponents
(e.g., el echencmahayore cogtloyediin & muEimMiaoecseppenentadle dfougonmgni cate vi a
a non-wireless nedium [00155] A wreless node nmay communicate via
one or nor e CHMTBREEONIGHNTIRIEEISEr DY SISE thratvatahle wasadewnrass (.8 by

ot herw se su t any suitahle w.rel ess comunication technol . _For
ool e i n s g S edon bRt Fo5et My ehcfie. HelGioR a8 o
network. In - . i I ;

netvor k or oy azBEr BE ks LIRS RN R TEb e LG BBt B e

ot herw se U%lo%‘?% RENTITRIgRs O o Yidfsi ot uIAhle Vi k& B PIAPTURIGARL MRARiple-
technol ogi es, protocols, or standards such as those di scussed herein
(e.g., CDVACak2MEDM¥DNCOERIA), Widdhnd SDOMA (“Ves@D A" Migh-Spaat Pacey ,
a wreless node nmay support or otherw se use one or nore of a variety
of corr espoddrasy (‘TSP ATHBPACPH spu¢ms, Firex DivisiercMailtivds Agcess (¢“EDdES ) node

may thus include appropriate conponents (e.g., air interfaces) to
establ i sh aREF B RANEARY OVIRaD SHALRIS At ROMA s eBmNAEC arTioh

For  exanpl eFPATAS R B0l 3 vy chBHETRLEIRY BReud BRI W o
assoc at od (1SN S RERKEICAIDNRALSLNH o e G R aton

vari ous comnponent’s nerators and signal processors
that facili kafien CAPIBYRALER tbRIMRY BEre Ay 1R RSIEndRE iMPAlembMQhe 8} mbhe
conponents described herein may be inplenmented in a variety of ways.
Ref erring t etahd«@S, sukh as IR25, cdpp2a®t; (5830, W6 OMMASDDSCDF) ,and 8h6; 1900,
2000, 2100, and 2200 are represented as a series of interrel ated
functional Bleadkds. 4 RDdbNectaoperes myHeméniactdiotrahialgeystch srdduvesbadeks

be i npl ) i i ncl udi
IR NS e R R o
bl ock be, i i . f ti
D ooke Ty B P ERBRI S0y R PRIy S35 BB RO,

an i nt egr at efod; 1§98 khd MRYsd REldHds A THIGAGRERIk n%?fihgﬁﬁﬁnt QL e

rel ated conponents, or sone conbination thereof. The functionality of
these bl ockgecahsiogy@yh beGlobpl Sarht BEMobils CoR ML REonIRIEENT AT GBHOMA
herein. In sone aspects one or nore of the dashed blocks in FIGS. 15
-22 are opt nemark mpPiE#hdtie rapp chialenyssudibO0E vol 600 TRA (U-UTBAJ), IEEE
1900, 2000, 2100, and 2200 may include one or nore nodules that m
per f or m one 38# 1 hdFEE 8P2 4 hd EEHROR 2815 2:82ldP MER gtcabbhfet vi-PR RAe gt @S

various figures. For.exa , identi.fi.er _deternmini ans 1502 or
2 ont 1 ot PTGy HbMe e SeCo PR SH (O P or TGR AAGTES an
e SE AL DEL S ST DICEL Pk A 80 SELECH Dl
di scussed hexsil BréadbYRE“ORNSH) REst R ANG ofePRpA ofdydt@RALH BNisGBEAR ST
means 1510 may correspond to, for exanple, "a transmtter as discussed
herein. A | iUVITS éreises AgUTRANAIhEGH deryinagiee 8P rdidcsurt ofayes alogaki®ed a
recei ver as discussed herein. A neighbor receiving, generating and
using 3GPP terminology, it is to be understood that the teachings herein may be applied



42 di scussed herein. A sending neans 1710 nmay correspond to, for
exanple, a transmtter as discussed herein. A receiving neans 1712
may corr espon@barss2af or exanpl e, a receiver as di scussedchvesmngossgs
recei ving means 1802 may correspond to, for exanple, a receiver as

di scussed herein. An access point determ ning neans 1804 may
correspond to, for exanple, a neighbor term ner as di scussed
herein. A sending neans 1806 may corresg nd to, for exanple, a
transmtter as discussed herein. A configuration detern ning neans
1808 may correspond to, for exanple, a configuration controller as

di scussed hgyRipk (RR1OQERY 5 90 16MRATREARL S RALA 02" RETS (RR0F, TRYV-DO
correspond to, for exanple, a location determ ner as dlscussed
herein. A casld, gaemm@mﬁtm]ﬁcrm@ anvtlic eehidlogiesreans 1904 may
correspond to, for exanple, a configuration controller as discussed
herein. A sHN8&¢ | dbatdacgngedwrsn 190 6c meyrpovtadasipdnd., traplemhentedwainploe,
a communi catign controller as discussed herein. A |ocation

i nf or mat i onprr&,r@red/iswga ‘f?éléh’so@ewafﬁfé‘? (%g)rr%@oﬁ}a SQTRe aspesits, @ padgplees - 2
recei ver as d| u rel A con urat | on [ fornatlon det er.m ni ng
roans 2004 HAYEOUPRECBBRI if srcobieathn ah 8 s R Pulcn Fow SCORKRGN or
as dlscussegx:g&% rgh&gg&%%HﬁﬁﬁlOn |nfornat|on sendi ng neans 2006
may correspon a transmtter as discussed herein. A
nessage senptmgr ”ea'ﬂlsex%ilr%?e Hﬁh(cc‘éﬁrt&%ﬁﬁ)ﬂ%ytcgmpﬁ% bE¥ARh&ntePas, or
transmtter as discussed herein. A configuration server indication
recei vi ng nersven 14 sapipneat, b esiporibkr satiod, arsubxaAb@lugit, Amobikaitaidh, AS

di scussed herein. An address determ ning nctans 2106 nay correspond
to, for exampbis, aanabolnmodd, e athan stgter, nothee tamingl, gclagsgmimﬁé,raeﬁsnr agAnt,
request receiving neans 2202 may correspond to, for exanp

recei ver as?#%dEE%ar FERther fi{nww% JR 82 Fnrlerpengations éth%chrtﬁaunal

2204
sel ect or asﬂnﬁrgﬁlﬁé‘iﬁpﬁrﬂﬁa oo, ST HBe iR 150 orei oS BRRRY
COr eSDONG 8y 0o @XATRL R el ABSTIALEY 8] SOUSALAERRTR B
e’ un refere

[00158] It shoul erstoo ceto n el enment

herei n usi ngPAISS ERADI @ BevededAvidg w1feﬂds§&onnect§)ﬂ(é@rb'h@1llty RdoraOother t h
does not generally limt the quantity or order of those el enents.

Rat her, t hesetaidegrgrsadngdeyicerynivetcd seedwireless modesn. aAccdRliggdy\vaabembre
met hod of distinguishing between two or nore el enents or instances of
an el enent . aspefs faughtrhefost may be ingompratad infad Pherdisd. @ celhelat ot essmmst

nmean that on t wo elene e e ed there or that th flrst

el enent rrustl%ﬁ"b@éa@pP‘i‘?E s%cf’ga %t & H’g‘%b?qy NURRACAEERh ABYCE: APSEEDIg Nl ess
stated other f ele re.el enent.s.
n a1 on e PaRinR s3be § e RN e BB RSP IR RS

used in the 9 h [ " n
conbi nati on dgﬁ&tc hggﬁgb gl&éérge ﬁ{ sgza"ttq 111% r%ﬁ%)}@ Iﬁg%l gl%rélglg i%irStﬁ%l@{W% aérrany

woul d under sthanditallatevied @atTREdr@IguRAdo SdrfinahiSateroy Aoardl@phRaRAL ed
using any of a variety of different technol ogies and techni ques. For
exanpl e, da{M152]nstAmuctdse psint meymempsse, henfnpicmehted s, o kgmead s a Woded, an
symbol s, and chkgs that may be referenced throughout the above

descri pti on¢MNadebha qudé‘bﬁ%’é’é‘rkt ogtreher ( diNagesbase ﬁﬁaﬂ@h&‘BS“)@P &lie wagiatan ¢
\;\ﬁzei 0rrbn?%gﬁitdd?f(ﬂ\?“s»ﬂg}ﬂg%ft‘gt{m%%&%&r ‘E‘%SCQ Bj,talb%bael HJIJS(?JI\%% st(e)itrlorp (a‘E}tJ"ng)l, ff s, of
transceiver function (“TF*), a radio transceiver, a radio router, a basic service set
(*BSS*), an extended service set (“ESS*), or some other similar terminology.
[00153] In some aspects a node (e.g., an access point) may comprise an access node

for a communication system. Such an access node may provide, for example,

connectivity for or to a network (e.g., 2 wide area network such as the Internet or a



100160] Those of skill would further appreciate that any of the
various illustrative |ogical blocks, nodul es, processors, neans,
—circuits, vahshah@esl t hm st eps described in connection wifisicddgossozs
aspects disclosed herein nay be inplenented as el ectroni ¢ hardware
(e.g., adigital inplenentation, an anal og inplenentation, or a
conbi nati on of the two, which may be designed using source coding or
some ot her technique), various fornms of 4Brogram or design code
i ncorporating instructions (which my be referred to herein, for
conveni ence, as "software" or a "software nodule"), or conbinations

of both.  To,gl,GALLY, & 5] LALEL bl el A SLENAIGSARN e iy e

)
and software; various i ative conponen oc _ es,
circuits, aﬁ‘éc&rﬁ;ﬁ?@, haMBeR a6 ﬁl@iEﬂa’bl%%ﬁp@@ﬂ\@le@@@?ﬁ@i&é’ss'té’inﬁrﬁi'l of
their functionality. Wether such functionality s inplenented as
har dwar e or acefdavateortiepedasotigdindtivaalpar tn eiditen, @ppluldlgtdpprecated that
design constraints inposed on the overall system Skilled artisans
may i npl emente ¢iwtidefghe ndsesi miap he pordabdd 611 in somecageyi ralgtivedy sorf-pattablec h
particul ar application, but such inplenentation 44 decisions should
not be int ef{fl&tled Ago, daheyld§e apriesisied Bl VirggssRde wey pecaprdle Re

pr esent distosu&e. g 0161.The.%arigus.ilIu§tra%ive quical.%!o&k ,
modul es, and®eTFEERAS BESErY B PP RiBR L P o R WP H T RE G S p &t Ve

di scl osed h%&ﬁfle@dc[m.y]“% ljl F&Li@%ﬁ%qra%rﬁlﬁtiepas%scﬁﬁlé& RL ARG RYin@lde

integrated circuit ( an access telmnal, or an access point.
The 1 C may %Bﬁﬂia%@ccﬁmﬁ&ﬁ&&i@h RFRESEMPEREBIS LI ele@ritkl Ot bgicabintbiRte
processor ( ), an application specific integrated circuit (ASIC),
field prograsmpdieetspatoeomanimapte(PLAYn-eirclisheedipnogr ammabl e | ogi ¢
device, discrete gate or transistor logic, discrete hardware
conponent s, (@188} r ifcuirclesrmednany somppnicatglvicuwps mem wirclaischamiugiation
conponents, _or any conbjnation thereof design to performthe
functions d&8kyhpEe Prspdphor %ﬂwrﬁayu@sz’ét@e}v éméaﬁgee‘@r%gss CRBPMEERH NS

t hat reside m%t n Hpe |C, ,outside of .the %@% or thh- A.Qen ral

i .
pur pose proéeé:srslgg?gyn'a LRSI PR SRR B eI IR TR ESSPPE AT ve,

the processqrmmRy RR.APYs ke “%&\Q&Q'l&nagrcgﬁgﬁ% locdl betarng‘{\)a}oﬁﬁeor a wide area

m crocontrol ler, or state machi ne. rocessor may al

i mpl enent ed pagvosk. CAWNRYE HdiceGhayCRPFBH dtBhda ik €8Sone®r hore & a variety of
conbi nation of a DSP and a m croprocessor, a plurality of

M Cr opr oces saredsss crmemarication éschi@ogps, prese b or standes puchas thone disdussed
DSP core, or any other such configuration. [00162] It is understood

that any spdeicfli €20 (d AT DM ATy OBPMA.S¥EMAK, WivFidind 69 ewe pimilarly,
rocess i s an .exanple of a sanpl e approach. Based on. desi gn .

Or of or ancos & WiECTS Rgge Rt sTIBReT! PRSI USpRIS O POTOP HRYATSH o eeryn
te inth a i |.nd Lt hin.the

scope of t o BhBEERAE R BBl e LRRE R AT SR el

present el e%ﬂb&neﬂfs (E.E.‘? a% RtbrPISs) 34 BRI SRR B HE bne GHbrakSre9d

Q

nmeant to be limted to the specific order or hierarchy presented.
[00163] The chawhginlcaiis 16iks asinp € abbyt drtliciplieirendodtninicaian thoRiodogics.
software, firmmare, or any conbination thereof If inplenented in
sof tware, t fortxampld, erverebmayndsts nstyoroewpriona wirclessatrrspdciveewith wesociaisd one
or nobre instructjons or code on a conPute[-readabIe nmedi um .
Conput er - r e AFEHNECTAN|reCCiVSE FUBROSCHS it BB HGHIEE veiQy SHBPIRSETS AC-Endignal
comuni cati on_nedi a idn.cl Lidi_n% any hnFPi Lm that facilitates t rlansf ar of
a conput er g&geratms and signal processors) that Tactlitate conmunication over a wircless medim.
[00156] The components described herein may be implemented in a variety of ways.

Referring to FIGS. 15 - 22, apparatuses 1500, 1600, 1700, 1800, 1900, 2000, 2100, and
2200 are represented as a series of interrelated functional blocks. In some aspects the

functionality of these blocks may be implemented as a processing system including one



program from one place to another. A storage nedia nay be any

avai |l abl e nedi a that can be accessed by a conmputer. By way of

exanpl e, ang200006442M t ati on, such conputer-readabl e nmedigusansnssozs
conpri se RAM ROM EEPROV CD-ROM or other optical disk storage,
magneti c di sk storage or other magnetic storage devices, or any other
medi um t hat can be used to carry or store desired programcode in the
form of instructions or data structures?hnd that can be accessed by a
conputer. Al so, any connection is properly termed a conputer-readabl e
medi um For exanple, if the software is transmtted froma website,
server, or u i

cabl e, twi st8 lta S%zi{rr . ?al t nggtﬁ'b@c%a?ﬁgdﬁ ﬁ#ﬁ?ﬁ%"fﬁ@i@l&ﬁ%r&f\%& ?%lflg@gss rfay

t echnol ogi ese siAbm@Ted Wi FR xarhPgi 20 lca@ Aol dT\WaY 6r mbReRNediiRd eR&Ndsal
cable, fiber optic cable, twisted pair, DSL, or wreless technol ogi es
such as i nf (ag.edh ASIENI A5 dandsed leronavantagratet piztuidedy inolutibe pebedds, t i on
of nmedium Disk and disc, as used herein, includes conpact disc (CD),
| aser di sc, s@prdareathegradated efingionents,ve payag ¢dnebigkition tienyd) The fuppinaliiysif
and bl u-ray disc %e e di sks usual | y reproduce data magnetically,
while di scsfeaphls @Eomy}e@a?ke@amﬁ infor¢ QU Sragner@s YENACTShsInGPMehe
above shoul d_al,so be include ithin th o f conputer-readabl e
media. In s ea??fm clntm%lﬁSﬁﬁla%ﬁégeégiﬁ%sclpg:tlég‘ ﬁ’a@ AU E!It er -readabl e

medi um may RSPl aREaathids 2500, 3600 #RY 1 BRTRUILRORS SEAMAERIUEY

[00164] In view of the above, 1n’ song aspect$ a first

comuni cat i giheleBRE biSsasre nsRINR BGt mby QO ARG SRS thY funkidn9 dBREHEN

i ndicative of a location of the access point; and receiving, at the
access poi ntboveanthirggardita Gniounfigresthoo pxdigre, th édeat e sistepainitg, medner ei n
the configuration information is based on the information indicative
of the | ocatl$&rer anBighidentsiing imeantolid 6 axyeetrespand fop fs exampe.oh iddngfier

(o1 ou9, 2l s0. IRy SARLY b, LhtabePELiod ol Sormunl sat i o e,
consi ot ng SR GhAE TR UARERIREIOR 294 st AR08 b SRl 1506 or
identifier, I&aﬁ@?@eﬂ&lﬁé HANSIEN § nRY WBespaitiodiol EARNR, b (RANRTe:Qfidch&ed
the access point sends the information indicative of the location to
a confi gur ahérei, K &fceiviipdndane 1 5080eSScp@btind te G keBpleherecdber as
configuration information fromthe configuration server; the nethod
furt her conpistwsest heegmi innghborregiasy, géreoatinghed sowfrigguraas i Did agdrpwer
for the information indicative of the |ocation, wherein the access

poi nt sends 249K AOHH dREDIREMPaRdil & Kt Mgecesrespaid to.dedxemnle, mngislissnse to
the request ;. the nethod further conprises, | ocati t he .configyration
server st nelESRPTGRP OIS FHT GO S0P Ged b qrBaute B 1602 may
optim zatl Ol':‘orPe%P&H&EtB%T e%ﬁa‘ieeh@oﬁ réﬁi'afl%rgpotll'epﬁ di&ﬁ%s%&lhér‘éﬁ, A 1idehe
location indicates at |east 6ne of” the group consisting off ‘a city

Wi thin whi cherldh® RGES 560484y dorte§poh @ &R 1k aRp e A MM st hdliBoudbddGRrelhne
access point is located, a nacro access point that serves the access
poi nt, a zoAercwditihg wharsh 606 eapcoespopdionfor bsngds acta@ivetlas discasdet hieinh
whi ch the access point is conmunicating, UPS coordinates, a

geogr aphi ¢ Aoeihberdetaminiag andrserdingioidensd$08 map carespemsl tpoonexapipri ses
a fento node or. a relay noﬂe. 100165] I n sonme aspects .a second nethod
of communi cAERRRPT defRiRIPEEs dispussed Rl ARREIHERIBAISHETIRRTEYS 1662 By

for the acceelesBaf b Slalinis, S EHER M therr Bt Bl SRR R R A"
| e A raitin form . .
ocation; apshRaRRbAGetREnHE M Aliah bRbYLIR, gage{{ﬁneﬁlgglc@gﬁﬁgo

point. In addition, in sone aspects at | east one

al so may appdtyrntifertah eis@eitrdi®t AQOndur &RANYEYi Ko idains 1 may
configuration information conprises at | east one RF paraneter; the
correspond to, for example, a configuration controller as discussed herein. A conflict

identifying means 1708 may correspond to, for example, a configuration determiner as



48 the request. In addition, in sonme aspects at |east one of the
following also may apply to the fourth method of communication: the

i denti fi catdewmoeéradhe second configuration server is bagedistsbasd ng
at the first configuration server and/or |oading at the second
configuration server; the identification of the second configuration
sewer is based on a location of the first configuration sewer and/or
a location of the second configuration d2rver; the request conprises
information indicative of a |location of the access point, and the
identification of the second configuration server is based on the

i nformation ;i ndi I f tbon. i r i .ndi i of
the |l ocati o%is{:]%g@ae{réé@ ga{tselﬁdgl?ags{ng%ﬁyg?m?%g&aéfg%ng tggfh}s%ﬂpnfb hg[?ﬁﬁé&er
city w thinyiik&Rsddraaf CL SsteRfigthean§ 1 2GR EhTeShdn@ U iEdexWinplRl 1 Whi ch
the access point is |located, a macro access point that serves the
access poi ntecei@ezankscwsstdhavbine A febdviag eeais 1302 May icsrraspsaCioafoe dxandle,
cell with which the access point is conmunicating, an operator

net wor k wi t Rirtgreivat asilischeschbereins Apoicaess peinséaterinigng BR&sJG64 tiamat es, a
geographic location, and a street address; the_ indication conprises
an address S?TT%SH%“drs]técfgﬁ BRARHNS: P JGeRPIT slRterngas; dicused Beifing dr %P H1BE

It or et on Lo RSR bk G380 OB B R R s B SR
frequency bangh., i ﬁﬁéﬂeﬁﬁinfm%%ﬁ@?%ﬁ ngalygpkﬁﬁégohgﬁﬂtfdrfek e J@ﬁ%ﬁ?&ﬂ?&n

transmt power, and a transmt power the configuratio

i nformati oncearaet sebscalscl Basih. ANRcARhIIMoARitiod ReBdAMBIg 1902181681 | n
sone aspects a fifth nethod of communication conprises: identifying
at | east oneomspgithior foaccagde, pdomtionfetanfingr st diaosesihepdi. nA configuration
determ ning at |east one configuration of the at |east one nei ghbor
access poi ninfozrdion greeiving megns 3304 ey foriespond 66 édersexpblet @ cafighiigger one

configuration for the fir access point based he at | east one
confi gur at i GAPLEPLEE 45 1%5%‘3@5?{3%%5@5‘%@?6%% ‘E’Eaé‘éggo B torrespgqd to, for
addition, in_s t .aone. of 1 .0l ,ow_n I

2pply to ¢ hePies RBERbERn SRR Rt e p P PR ¢ e
at | east On?ec%Rfﬂ?g' ﬁ%éﬁ@%&ﬁ&@fe&@%ﬁ t&ﬁ&céxfa%bléga Alocil83R Wit e dierein.
parameter; the specification of the at | east one configuration

conpri ses spesinfiyimagoninfdreassn kamfing Mearg o0 ma P b6 &hbiito Obi extimple, a
frequency band, a carrier frequency, a pilot 49 identifier, a

maxi mum t r ansmigurgtionesoentradlet asahsmssed power Apcwpfighetiommforaaget seofling
carrier priorities; the specification of the at |east one _
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a pilot identifi t Al ' i-:01 ] hWilers used
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priorities that is conplenentary to another set of carrier priorities
used by t he natind HAStmaynermgogh o foracaess, su@intriynidatien n@itlotier dsdisctaed
conprises: identifying a conflict between the determ ned at | east one
confi gur at i dareind) sequentfacefuingtriasns PHBvmaysorgsnope &, foredarfiple, 4 fgecifdrast
access point, and specifyi ng a non-conflicting confi %urati on for the
first accesdSpwiefharsiny AIBREEIS EHET JGRUHY MEIMEaRy 04 SRy RECHeRe f9 &
the determ nati Q0 .0 he at | east [.Ses

| east one of " THE®dy
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first access point via a backhaul, and receiving configuration
designation such as “first,” “second,” and so forth does not generally limit the quantity

or order of those elements. Rather, these designations may be used herein as a



[00169] In sone aspects a sixth nmethod of conmuni cation conpri ses:
receiving information indicative of a location of a first access

poi nt; detvep piopbérgs2at | east one nei ghbor access poi nt etrubmofessss
access point based on the infoiniation indicative of the |ocation;
and sending an indication of the at | east one nei ghbor access point
to the first access point.. In addition, in sonme aspects at |east one
of the follow ng also nay apply to the & xth method of communicati on:
the nethod further conprises receiving information indicative of a
power profile of the first access point, wherein the determ nation of
the at | east,RBENNIRRAVT BAFHRESShiRObHvednStwb W R c1B38880:0Rsthid8s of an
information indicative of the power profile; the nethod further
conpri ses r elegieMi Mhus, Afreferohtd ©Tirkindd sabhd ledbntatiods@dsineanatadetvo
profile of at |east one other access point, wherein the determnation
of the at | elaskntoneyhecghloyed theras shapdicdirstickenfont mhemrdvadetic seronhe
information indicative of the at | east gne power profile; the nethod
further conpemgldn seae BrmGH MFoquniess sigted oFerwisht Py QF AIEMEHS BRY coraPELe

| east one nei ghbor access point, and sending.an indication of the Aaf
| east one cONTIGUTSEER POtk Haon SmBorey ST BE T o Fa of PR 6
configurati 8&&%‘?%%&?@@ m{ tﬁ@éﬂain?sﬂﬁaaﬁ?“ﬂ%& %fB‘?tce&r?ang Q&nﬁiﬁlatlio%ao%?l}egpe
configuration conprises at 1east one of the group consisting of: a
frequency bapgent»carrier frequency, a pilot identifier, a maxinmm
transmt power, and a transmt power profile; the information

i ndi cative @f018%le IThostdfakilliindiccat esuldtindeadsid tonénfofmdtioe agt Ggnnls may
consisting of: a city within which the first access point is |ocated,
a country wbt tepreseuiecisingrnyfof p yericiy cbdigfersoi tachnplogics eud watmiguesnEero
access point that serves the first access 51 point, a zone with

whi ch the fEFaiPIe delasistpistins, pampandseintregtion, sigagls. b sHmppls cmdichigs
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correspondi ng to one or t above aspects relatin

first, secopsgiiclkfliof thy dombiddtion kickddt, and sixth met hods of

conmruni cation may be i nplenented, for exanple, in an apparatus using
struct ure a$diadightThherdishill wouldfidihtt pprecatecthapny ef thp vegeuanilystreidhec t
may conprise codes confi%ured to cause a_conputer to provide _

f uncti onal i {9gicabblegspoady ey Proscsers. Beangiisuisy, andasgbbmetons fesetibed in
relating to the first, second,.thi%ﬂ@ tourtg,.fifth, nd. si xt.h

met hods of EOHFEATCET BA 3SPEETS A5 PSCANErG BGY By EMRIEBEHT RS HTIBFICt he

di scl d ' ' I illed 1n.th
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aspects W | khhGol GRiEH Indy BRRAEARE ubifg tP& ol ok §6Ind &h&h[@c}ﬁ[cfue), bushe
generic principles defined herein nay be applied to other aspects

Wi t hout depddrivsR@plopaim si2sigs opR iaforpdittimd ifghResHsEwhithusay behefeRedment
disclosure is not intended to be limted to the aspects shown herein
but is to bécaugbrdetcnitacapsdéeftwacdpea tofiskstraertulai),toh comeingrdnmof pl es

and novel features disclosed herein. 52 THE CLAI M5 DEFI. NI NG THE
| NVENTI ON ARethagorgathinillgstrate this interchangeability of hardware and software, various

ilustrative components, blocks, modules, circuits, and steps have been described above
generally in terms of their functionality. Whether such functionality 1s implemented as
hardware or software depends upon the particular application and design constraints
imposed on the overall system. Skilled artisans may implement the described

functionality in varying ways for each particular application, but such implementation



1. A nethod of communi cation, including: determ ning, at an
access point, at least a first identifier transmtted by at |east one
ot her accesg&poimsz and sel ecting, based on theratukaagbssses
first identifier, a second identifier to be transmtted by the access
poi nt wherein the second identifier includes an identifier for a cel
associated wth the access point. 2. Ths met hod of claim11, wherein
the second identifier includes a pil ot @entifier, a physical cel
10identifier, or a primary scranbling sequence. 3. The nethod of
claiml1 or 2, wherein the determ ning includes: receiving a Iist of

physi cal ce H!’:Clél%rl;hblha &bthe mtegcpreted ad QIR Qgecpaﬁtﬁl%rﬂotnhﬁe qé(i)te of &amt
one of the group consisting o a physical cell identifi reported

15by a user drguspeent, a physical cell identifier reported by a

nei ghbor eNodeB, and a physical cel
[00161] The various illustrative logical blocks, modules, and circuits described in
connection with the aspects disclosed herein may be implemented within or performed
by an integrated circuit (“1C”), an access terminal, or an access point. The IC may
comprise a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, electrical components, optical components, mechanical components, or
any combination thereof designed to perform the functions described herein, and may
execute codes or instructions that reside within the IC, outside of the IC, or both. A
general purpose processor may be a microprocessor, but in the alternative, the processor
may be any conventional processort, controller, microcontrolier, or state machine. A
processor may also be implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any other such configuration,
{00162] TItis 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.
[00163] The functions described may be implemented in hardware, software,
firmware, or any combination thereof. If implemented in software, the functions may
be stored on or transmitted over as one or more instructions or code on a computer-
readable medium. Computer-readable media includes both computer storage media and

communication media including any medium that facilitates transfer of a computer



identifier received over-the-air using a downlink receiver; and

wherein the selecting includes selecting a physical cell identifier
for the c®o20m$/0@us2t he renoval . 4. The net hod of cl ai np@Gr/usdeesressest he
sel ecting the physical cell identifier includes randomy 20sel ecting
a physical cell identifier fromthe list after the renmoval. 5. The

met hod according to any one of clains 1 %o 4, wherein the selecting
of the second identifier includes sel ec% ng an identifier that is not
used by the at | east one other access point. 256. The nethod according
to any one of clainms 1 to 4, wherein the selecting of the second

i dentifier ﬁx@géaﬂﬂﬁ&n%ﬁé platd BAnsthe. Y£86M ehﬁ&i@ﬁﬁa&rib@ran A Ble ieBla R4t
identifiers. 7.The nmethod of claim6®, erein the selecting of the

second i dentanfiearcdsseditbiyarcotipatetidBg wag beedainpiy, tien dieomton, dedht dobipeterd n

a random manner fromthe list. 30
readable media can comprise RAM, ROM, EEPROM, CD-ROM or other optical disk
storage, magnetic disk storage or other magnetic storage devices, or any other medium
that can be used to carry or store desired program code in the form of instructions or
data structures and that can be accessed by a computer. Also, any connection is
properly termed a computer-readable medium. For example, if the software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wirgless technologies such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where
disks usually reproduce data magnetically, while discs reproduce data optically with
lasers. Combinations of the above should also be inctuded within the scope of
computer-readable media. In summary, it should be appreciated that a computer-
readable medium may be implemented in any suitable computer-program product.
[00164] In view of the above, in some aspects a first method of communication
comprises; sending, from an access point, information indicative of a location of the
access point; and receiving, at the aceess point, configuration information for the access
point, wherein the configuration information is based on the information indicative of
the location. In addition, in some aspects at least one of the following also may apply to
the first method of communication: the configuration information comprises at least one
RF parameter; the configuration information comprises at least one of the group
consisting of: a frequency band, a carrier frequency, a pilot identifier, a maximum
transmit power, and a fransmit power profile; the access point sends the information

indicative of the location to a configuration server, and the access point receives the



8. The method according to any one of clainms 1 to 7, wherein the
determnation of the at least a first identifier includes receiving
I dent i fi ewO nfoaneras2i on over-the-air fromthe at | east BA®USNYI3925
access point. 9. The method according to any one of clainms 1 to 7,
wherein the determ nation of the at least a first 35identifier

i ncl udes receiving identifier infornathg& fromat |east one
associ at ed user equipnent. 53 11.The hod according to any one of
clainms 1 to 7, wherein the determi nation of the at least a first
identifier includes receiving at | east one nei ghbor report that

i ncl udes t heordguta@8# inféniatite tromdBOEdnfigBratioP dedve i@ ARIHAA GurBike Bdraipritgs t O
any one of clains 1 to 7, wherein the determnation of the at |east a

first ident tdckieingiareduesiesom éeebufingatain sewasfor thefinfoshatiodemticdtivenf e at

| east one multi-hop nei ghbor access point.
location, wherein the access point sends the information indicative of the location in
response to the request; the method further comprises locating the configuration server;,
the configuration information comprises at least one optimization parameter; wherein
the information indicative of the location indicates at least one of the group consisting
of’ a city within which the access point is located, a country within which the access
point is located, a macro access point that serves the access point, a zone with which the
access point is associated, a cell with which the access point is communicating, GPS
coordinates, a geographic location, and a street address; the access point comprises a
femto node or a relay node.
[00165) Insome aspects a second method of communication comprises: receiving
information indicative of a location of an access point; determining configuration
information for the access point based on the information indicative of the location; and
sending the configuration information to the access point. In addition, in some aspects
at least one of the following also may apply to the second method of communication:
the configuration information comprises at least one RF parameter; the configuration
information comprises at least one of the group consisting of: a frequency band, a
carrier frequency, a pilot identifier, a maximum transmit power, and a transmit power
profile; the method further comprises sending a request for the information indicative of
the location, wherein the information indicative of the location is received in response to
the request; the configuration information comprises at least one optimization
parameter; the information indicative of the location indicates at least one of the group
consisting of: a city within which the access point is located, a country within which the
access point is focated, a macro access point that serves the access point, a zone with

which the access point is associated, a cell with which the access point is



13. The nethod of claim 12, wherein the at least a first identifier of
the at | east one nulti-hop nei ghbor access point is received via at

| east one weRgbbensxy eport. 10 14. The nethod of cl ai m per/ustves/edssest he
selection of the identifier for the access point includes:
classifying each identifier of the at least a first identifier
according to an associ ated nunber of hogz to the access point; and
selecting an identifier based on the classification if a
non-conflicting identifier is not available. 15 15. The net hod
according to any one of clainms 1 to 14, wherein the determ nation of

the at | eastofimbhitsingl AR tbdrii@htes, AGebEBStic location, SRCLItNENAdIES, HeBE T ON
relating to a second-hop or third-hop access point froma first-hop

access poi niethadds @ofoamdin catnifiggratiod fertdne second- hop or third-hop

access point to determne an identifier used by the second-hop or

t hird- hop at®d8el pdp pame aspects a third method of communication comprises: sending a first
message to a first configuration server to obtain configuration information for an access
point; receiving an indication of a second configuration server from the first
configuration server in response to the first message; and sending a second message to
the second configuration server to obtain the configuration information for the access
point, In addition, in some aspects at least one of the following also may apply to the
third method of communication: the indication comprises an address of the second
configuration server; the method further comprises determining, based on the indication,
an address of the second configuration server; the first message comprises information
indicative of a location of the access point, and the indication of the second
configuration server is received based on the information indicative of the location; the
information indicative of the location indicates at least one of the group consisting of: a
city within which the access point is located, a country within which the access point is
located, a macro access point that serves the access point, a zone with which the access
point is associated, a cell with which the access point is communicating, an operator
network within which the access point is serving, GPS coordinates, a geographic
location, and a street address; the configuration information comprises at least one RF
parameter; the configuration information compriscs at least one of the group consisting
of* a frequency band, a carrier frequency, a pilot identifier, a maximum transmit power,
and a transmit power profile; the configuration information comprises at least one
optimization parameter; the access point comprises a femto node or a relay node.
[00167] In some aspects a fourth method of communication comprises: receiving, at
a first configuration server, a request for configuration information for an access point;
identifying a second configuration server that may provide the configuration

information; and sending an indication of the second configuration server in response to



16. The method according to any one of clains 1 to 15, further

I ncl udi ng:

i dentifying a conflict between the determ ned

at | east avopesbeidsentifier and an identifier previ ouslPgTASHoged3pised
for the access point; and specifying a non-conflicting identifier for
the access point in response to the identification of the conflict.
17. An apparatus for conmunicati on, inclﬁding: 30an identifier

determ ner configured to determ ne, at 3

access point, at |east a

first identifier transmtted by at |east one other access point; and
an identifier selector configured to select, based on the at |east a
first ident kfeireduestd 18 eddiich, iRl dspRfs ot Rali@nk bAMSE Mildwesb Yo HbLaREERSS
point wherein the second identifier includes an identifier for a cell
associ at ed wictthutttheethod eBonpmimitatio®Fhe identification of the second configuration

server is based on loading at the first configuration server and/or loading at the second
configuration server; the identification of the second configuration server is based on a
location of the first configuration server and/or a location of the second configuration
server; the request comprises information indicative of a location of the access point,
and the identification of the second configuration server is based on the information
indicative of the location; the information indicative of the location indicates at least one
of the group consisting of: a city within which the access point is located, a country
within which the access point is located, a macro access point that serves the access
point, a zone with which the access point is associated, a cell with which the access
point is communicating, an operator network within which the access point is serving,
GPS coordinates, a geographic location, and a street address; the indication comprises
an address of the second configuration server; the configuration information comprises
at least one RF parameter; the configuration information comprises at least one of the
group consisting of: a frequency band, a carrier frequency, a pilot identifier, a maximum
transmit power, and a transmit power profile; the configuration information comprises
at least one optimization parameter.

[00168] Insome aspects a fifth method of communication comprises: identifying at
lcast one neighbor access point of a first access point; determining at lcast onc
configuration of the at least one neighbor access point; and specifying, at the first access
point, at least one configuration for the first access point based on the at least one
configuration of the at least one neighbor access point.. In addition, in some aspects at
least one of the following also may apply to the fifth method of communication: the
specification of the at least one configuration comprises specifying at least one RF
parameter; the specification of the at least one configuration comprises specifying at

least one of the group consisting of: a frequency band, a carrier frequency, a pilot



54 19. The apparatus of claim 17 or 18, wherein the identifier
determner is further configured for: receiving a |list of physical
cel | i dentw® 2mep/e¢7452 renmoving, fromthe list, at |eastr/usmes@Borxhe
group consisting of: a physical cell identifier reported by a user
equi pnent, a physical cell identifier reported by a nei ghbor eNodeB,
and a physical cell 5identifier receiveggover-the-air using a
downl i nk receiver; and wherein the’identifier selector is
further configured for selecting a physical cell identifier for the
cell after the renoval. 20. The apparatus of claim 19, wherein the

sel ecting t hentpfisd Satin®ed hankBapbived, @trahddsit pelRs pramdent ¥ sdQsedaet i ng
a physical cell identifier fromthe list after the renoval. 21. The

appar at us apdaititsnge specdivyticons tiof at ddasi e cdnfigueatDa combesee spectfhiag a

sel ecting the second identifier includes selecting an identifier that
i s not usedpdyeripiefilathat wadantierl o dporesr rafde ebthp ei lnest onepghipheaccess
apparatus according to any one of clains _17 to 20, wherein.the

sel ecting tR¥TS g@o@ﬁwﬁ%ﬁﬁ PFihe At lepit PR g ER FamprisrePrAiBmg ¢ pilat

froma list id%Iltileeq 3 %sfdi%érseﬁt than any pilot identifiers used by the at least one neighbor
access point; the specification of the at least one configuration comprises specifying a
set of carrier priorities that is complementary to another set of carrier priorities used by
the at least one neighbor access point; the method further comprises: identifying a
conflict between the determined at least one configuration and a configuration
previously specified for the first access point, and specifying a non-conflicting
configuration for the first access point in response to the identification of the conflict;
the determination of the at least one configuration comprises at least one of the group
consisting of: receiving configuration information over-the-air at the first access point,
recelving configuration information at the first access point from an associated access
point, receiving configuration information at the first access point via a backhaul, and
recelving configuration information at the first access point from a server; the
determination of the at least one configuration comprises receiving information that
indicates at least one configuration of at least one multi-hop neighbor access point; the
identification of the at [east one neighbor access point comprises: sending, by the first
access point, information indicative of a location of the first access point and/or a power
profile of the first access point, and receiving, at the first access point, an indication of
the at least one neighbor access point, wherein the indication is based on the sent
information; the first access point sends the information indicative of the location to a
configuration server, and the first access point receives the indication from the
configuration server; the first access point sends the information indicative of the
location to at least one other neighbor access point, and the first access point receives

the indication from the least one other neighbor access point; the information indicative



23. The apparatus of claim 22, wherein the selecting the second
identifier further includes selecting the second identifier in a
random mameeooboemszt he |ist. 20 24. The apparat us accecdiunzpos/a3gaiy
one of clains 17 to 23, wherein the determ nation of the at |east a
first identifier includes receiving identifier information
over-the-air fromthe at | east one other, access point. 2525. The
appar atus according to any one of clain§017 to 23, wherein the
determ nation of the at least a first identifier includes receiving
identifier information fromat |east one associated user equi pnent.

26. The appappihbl focdGOhicds 4tQcaiOhe VT ehefrowy) @n§Btink oft @ci%&vitmﬂ%_ﬁih_rﬂhé he
determ nation of the at least a first identifier 1ncludes receiving

i dentifier Ffindedcemtpoan isloeatad, Backhdubithidhich The fitgeacaqyp oiat isdocated, a
according to any one of clainms 17 to 23, wherein the determ nation of
t he at | easmagrofaceass poiticthetistives the Miedt aekess radted wanagvit whietadhe fligtaccess
nei ghbor report, that, includes the at least a first identifjer. 28.
The appar at BRIn5E @HPERE & larih whigh te fEstarerss nomntiy commuiipating 4 ¢ ne

determi nati 8Bere(1)t]:)r rger‘g\%or%twi!th%? %Elicﬁ the first access point is serving, GPS coordinates, a

geographic location, and a street address; the first access point comprises a femto node
or a relay node.

{00169] In some aspects a sixth method of communication comprises: receiving
information indicative of a location of a first access point; determining at least one
neighbor access point of the first access point based on the information indicative of the
location; and sending an indication of the at least one neighbor access point to the first
access point.. In addition, in some aspects at least one of the following also may apply
to the sixth method of communication: the method further comprises receiving
information indicative of a power profile of the first access point, wherein the
determination of the at least one neighbor access point is further based on the
information indicative of the power profile; the method further comprises receiving
information indicative of at least one power profile of at least one other access point,
wherein the determination of the at least one neighbor access point is further based on
the information indicative of the at least one power profile; the method further
compriscs: determining at least onc configuration of the at least onc neighbor access
point, and sending an indication of the at least one configuration to the first access
point; the at least one configuration comprises at least one RF parameter; the at least one
configuration comprises at least one of the group consisting of: a frequency band, a
carrier frequency, a pilot identifier, a maximum transmit power, and a transmit power
profile; the information indicative of the location indicates at least one of the group
consisting of; a city within which the first access point is located, a country within

which the first access point is located, a macro access point that serves the first access



35first identifier includes receiving at |east one identifier of at
| east one multi-hop nei ghbor access point. 29. An apparatus for

comuni catwomososrgsudi ng: 55 nmeans for determ NnPATYUSTNS/8H3925
access point, at least a first identifier transmtted by at |east one
ot her access point; and means for selecting, based on the at

| east a first identifier, a second iden%ifier to be transmtted by
the access point wherein the second identifier includes an identifier
for a cell associated with the access 5point. 30. The apparatus of
claim 29, wherein the second identifier Includes a pilot identifier,

a physical ggint, aiz6@nith Weich 1@y first 42EsEBHMt K GEsabRIcH NOccHeAHEREIEh the first

1031. The apparatus of claim29 or 30, wherein the neans for

det er m ni ngadogsst foart i coodmehesiting, GPS coordinates, a geographic location, and a street
address; the method is performed by a configuration server.
[00170] In some aspects, functionality corresponding to one or more of the above
aspects relating to the first, second, third, fourth, fifth, and sixth methods of
communication may be implemented, for example, in an apparatus using structure as
taught herein. In addition, a computer-program product may comprise codes configured
to cause a computer to provide functionality corresponding to one or more of the above
agpects relating to the first, second, third, fourth, fifth, and sixth methods of
communication,
[00171]  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.



means for receiving a |ist of physical _cell identifiers; means
for renoving, fromthe list, at |east ¥ne of the group consi sting of:

a physical cell TMLAMSWN@%@MMOP@ ﬁ%pﬁyswal

cell identifier reported by a nei ghbor eNodeB, an cel
identifier received over-the-air using a downlink recelver and

15wher gi n tQengﬁﬁm§C&ﬁ&uﬁgﬁﬁgghgghngrther i ncl udes means for
sel ecting a physical cel dentifier the cell after the renoval.

32. The appafgeingnies abqneacqaﬁsggomtvméqa@arﬁrgth@ng’@qr@@@qrm@eddw af lyest phyashes agcess
cel4 idanthfd er includes randomy selecting a physical cel

identifier fromthe list after the removal. 20 33. The apparatus

accor di ng t &FleHpe: Gpred ep thejabliespsa Sigt identidipr, amn@tdnnttfwetoéreltr@MIw bafthet dgeess

second élgﬁﬂ{et'écni B sdcBhd M8 FieSBLIBE: bR gieﬁtﬁiet ﬁ)‘? Qi) Lés%ciattéa%ithi the Qs §I g

by the at | east one other access point. e apparatus acco
to any one of clainms 29 to 32, wherein the selecting of the second

Zgl d? n? | fi efrhd Rehsfa188 1 86l dr08 e RE&oh S RIBLH ek ﬁ'l[:luficrsqrﬁlgt ihdtitie Ok physical cell
! ?On ! 1d|e§tgﬁser, or a primary scrambling sequence.

3. The method of claim 1 or 2, wherein the determining includes:
receiving a list of physical cell identifiers;
removing, from the list, at least one of the group consisting of* a physical cell identifier reported
15 by auser equipment, a physical cell identifier reported by a neighbor eNodeB, and a physical cell
identifier received over-the-air using a downlink receiver; and

wherein the selecting includes selecting a physical cell identifier for the cell after the removal.

4, The method of claim 3, wherein the selecting the physical cell identifier includes randomly

20 selecting a physical cell identifier from the list after the removal.

5. The method according to any one of claims 1 to 4, wherein the selecting of the second identifier

includes selecting an identifier that is not used by the at least one other access point.

25 6. The method according to any one of claims 1 to 4, wherein the selecting of the second identifier

includes selecting the second identifier from a list of identifiers.

7. The method of claim 6, wherein the selecting of the second identifier further includes selecting
the second identifier in a random manner from the list.

30
8. The method according to any one of claims 1 to 7, wherein the determination of the at least a first

identifier includes receiving identifier information over-the-air from the at least one other access point.

9. The method according to any one of claims 1 to 7, wherein the determination of the at least a first

35 identifier includes receiving identifier information from at least one associated user equipment.

10. The method according to any one of claims 1 to 7, wherein the determination of the at least a first

identifier includes receiving identifier information via a backhaul.



35. The apparatus of claim 34, wherein_jhe selecting of the second
identifier further includes selecting the second identifier in a
random manner fromthe list. 3036. The apparatus according to any one
of clains 29 to 35, wherein the deternmnation of the at |least a first
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to any one of clains 29 to 35, wherein the determnation of the at

| east a 35first identifier includes receiving identifier information
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according.to. any one of clainms 29 to_ 35, wherein the determ nation of
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nei ghbor report that includes the at least a first identifier.

540. The_apparatus according to_any one of clainms 29 to 35, wherein
t he determ Aa¢ meRobe!l daya 14+ whegsinthe gt least a first identifier of the at least one multi-hop

neighbor access point is received via at least one neighbor report.

10
14. The method of claim 12, wherein the selection of the identifier for the access point includes:
classifying each identifier of the at least a first identifier according to an associated number of
hops to the access point; and
selecting an identifier based on the classification if a non-conflicting identifier is not available.
15
15. The method according to any one of claims 1 to 14, wherein the determination of the at least a
first identifier includes:
receiving information relating to a second-hop or third-hop access point from a first-hop access
point; and
20 communicating with the second-hop or third-hop access point to determine an identifier used by

the second-hop or third-hop access point.

16. The method according to any one of claims 1 to 15, further including:
identifying a conflict between the determined at least a first identifier and an identifier previously
25  specified for the access point; and
specifying a non-conflicting identifier for the access point in response to the identification of the

conflict.

17. An apparatus for communication, including:

30 an identifier determiner configured to determine, at an access point, at least a first identifier
transmitted by at least one other access point; and

an identifier selector configured to select, based on the at least a first identifier, a second

identifier to be transmitted by the access point wherein the second identifier includes an identifier for a
cell associated with the access point.

35
18. The apparatus of claim 17, wherein the second identifier includes a pilot identifier, a physical cell

identifier, or a primary scrambling sequence.



first identifier includes receiving atéLeast a first identifier of at
| east one multi-hop nei ghbor access po 7 41. The apparat us of
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report. 10 r¢9vingalisnghphsicalred ilentifissy oduct, including: a
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enbodi ed therein, said conputer readabl program code adapt ed be

execut 842 15T FHETEHE ﬂﬁhﬁl%ﬁeHé@nBﬁeré@ﬁﬁﬁﬁﬁyCﬂa&%hor Neg¢R epch@physwai el
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transmtted at | east. one other access point; and selectlgg based
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i ncludes an identifier for a cell associated with the access point.

20. The apparatus of claim 19, wherein the selecting the physical cell identifier includes randomly

10 selecting a physical cell identifier from the list after the removal.

21. The apparatus according to any one of claims 17 to 20, wherein the selecting the second identifier

includes selecting an identifier that is not used by the at least one other access point.

15 22, The apparatus according to any one of claims 17 to 20, wherein the selecting the second identifier

includes selecting the identifier from a list of identifiers.

23. The apparatus of claim 22, wherein the selecting the second identifier further includes selecting

the second identifier in a random manner from the list.

20
24, The apparatus according to any one of claims 17 to 23, wherein the determination of the at least a
first identifier includes receiving identifier information over-the-air from the at least one other access
point.

25 25, The apparatus according to any one of claims 17 to 23, wherein the determination of the at least a
first identifier includes receiving identifier information from at least one associated user equipment.
26. The apparatus according to any one of claims 17 to 23, wherein the determination of the at least a
first identifier includes receiving identifier information via a backhaul.

30

27. The apparatus according to any one of claims 17 to 23, wherein the determination of the at least a

first identifier includes receiving at least one neighbor report that includes the at least a first identifier.

28. The apparatus according to any one of claims 17 to 23, wherein the determination of the at least a

35  first identifier includes receiving at least one identifier of at least one multi-hop neighbor access point.

29, An apparatus for communication, including:



2043. The conput er - program product of c%@jn142, wherein the second
identifier includes a pilot identifier;” a physical cell identifier,
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of claim42 or 43, wherein the codes further includes codes Tor

causi n§berscEopitt 14 t o: 25receive a list of physical cel
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.a phys o1den T ep : .
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andsa physical cell identifier received over-the-air using a downlink
receiver; and select a physical cell identifier for the cell after
the renoval. 30 45. The conputer-program product of claim 44,
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r erov afdentifigs, or FREMEFHRTRINESEHFAEEM pr oduct according to any one of
clainms 42 to 45, wherein the selecting of 35the second identifier

i ncludes selecting an identifier that is not used by the at |east one
ot ﬁ%r dtcesd h?)@ﬁpﬁltat_us of claim 29 or 30, wherein the means for determining further includes:

means for receiving a list of physical cell identifiers;
means for removing, from the list, at least one of the group consisting of: a physical cell identifier
reported by a user equipment, a physical cell identifier reported by a neighbor eNodeB, and a physical
cell identifier received over-the-air using a downlink receiver; and
15 wherein the means for selecting further includes means for selecting a physical cell identifier the

cell after the removal.

32, The apparatus of claim 31, wherein the selecting of the physical cell identifier includes randomly
selecting a physical cell identifier from the list after the removal.

20
33. The apparatus according to any one of claims 29 to 32, wherein the selecting of the second

identifier includes selecting an identifier that is not used by the at least one other access point.

34. The apparatus according to any one of claims 29 to 32, wherein the selecting of the second

25  identifier includes selecting the identifier from a list of identifiers.

35. The apparatus of claim 34, wherein the selecting of the second identifier further includes

selecting the second identifier in a random manner from the list.

30 36, The apparatus according to any one of claims 29 to 35, wherein the determination of the at least a
first identifier includes receiving identifier information over-the-air from the at least one other access

point.

37. The apparatus according to any one of claims 29 to 35, wherein the determination of the at least a

35 first identifier includes receiving identifier information from at least one associated user equipment.

38. The apparatus according to any one of claims 29 to 35, wherein the determination of the at least a

first identifier includes receiving identifier information via a backhaul.



57 48. The conput er-program product achggding to any one of clains 42
to 47, wherein the determ nation of t | east a first identifier
I ncl udes at | east one of the group consisting of: receiving

identifier i nformati on over-the-air fromthe at | east one other
access3poi nthe BEIUY PiErdigdn e pf diime 8F Hat Bherpip in datermisgtion opig at least a
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backhaul , and receiving at | east one nei ghbor report that includes

the at least a first identifier.
5  40. The apparatus according to any one of claims 29 to 35, wherein the determination of the at least a

first identifier includes receiving at least a first identifier of at least one multi-hop neighbor access point.

41. The apparatus of claim 40, wherein the at least a first identifier of the at least one multi-hop
neighbor access point is received via at least one neighbor report.

10
42, A computer-program product, including:

a computer-readable medium having a computer readable program code embodied therein, said
computer readable program code adapted to be executed to implement a method of communication,
including:

15 determining, at an access point, at least a first identifier transmitted by at least one other access
point; and

selecting, based on the at least a first identifier, a second identifier to be transmitted by the access

point wherein the second identifier includes an identifier for a cell associated with the access point,

20 43, The computer-program product of claim 42, wherein the second identifier includes a pilot

identifier, a physical cell identifier, or a primary scrambling sequence,

44. The computer-program product of claim 42 or 43, wherein the codes further includes codes for
causing the computer to:
25 receive a list of physical cell identifiers;
remove, from the list, at least one of the group consisting of: a physical cell identifier reported by
a user equipment, a physical cell identifier reported by a neighbor eNodeB, and a physical cell identifier
received over-the-air using a downlink receiver; and
select a physical cell identifier for the cell after the removal.
30
45. The computer-program product of claim 44, wherein the selecting of the physical cell identifier

includes randomly selecting a physical cell identifier from the list after the removal.

46. The computer-program product according to any one of claims 42 to 45, wherein the selecting of

35  the second identifier includes selecting an identifier that is not used by the at least one other access point.

47. The computer-program product according to any one of claims 42 to 45, wherein the selecting of

the second identifier includes selecting the second identifier from a list of identifiers.
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48, The computer-program product according to any one of claims 42 to 47, wherein the
determination of the at least a first identifier includes at least one of the group consisting of: receiving
identifier information over-the-air from the at least one other access point, receiving identifier
information from at least one associated user equipment, receiving identifier information via a backhaul,

and receiving at least one neighbor report that includes the at least a first identifier.



