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BACKGROUND
I Field
[0002] The following description relates generally to wireless communications,

and more particularly to extending the baseline automatic neighbor relation (ANR)

function in a wireless communication system.

II. Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication; for instance, voice and/or data can be provided via such
wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, ...). For instance, a system can use a variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), and others.

[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple access terminals. Each access

terminal can communicate with one or more base stations vig transmissions on forward



comuni cation link fromaccess termnals to base stations. This

communi cation |link can be established via a single-in-single-out,
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instance, frequency division duplex (FDD) systems can utilize disparate frequency
regions for forward and reverse link communications. Further, in time division duplex
(TDD) systems, forward and reverse link communications can employ a common
frequency region so that the reciprocity principle allows estimation of the forward link
channel from reverse link channel.

[0007] Wireless communication systems oftentimes employ one or more base
stations that provide a coverage area. A typical base station can transmit multiple data
streams for broadcast, multicast and/or unicast services, wherein a data stream may be a
stream of data that can be of independent reception interest to an access terminal. An
access terminal within the coverage area of such base station can be employed to
receive one, more than one, or all the data streams carried by the composite stream.
Likewise, an access terminal can transmit data to the base station or another access

terminal.

SUMMARY
[0008] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This

summary is not an extensive overview of all contemplated embodiments, and is



scope of any or all enbodinents. Its sole purpose is to present sone
concepts of one or nore enbodinents in a sinplified formas a prelude to

t he nore wetaddsebddescri ption that is presented | ater. [PCOASRo0v4E20TOr dance
with an aspect set forth herein the clainmed subject provides an apparatus
operabl e in wirel ess comrunication sydtemthat is configured to deternine
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associated with an operations and nanagenent system and thereafter to send
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about cell L. C: enpy, f -nej i ONs based
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nei ghbor cell 1s reported at | east a fixed nunber tinmes, and thereafter
est abl i shi sgstemnen dhspottatioal at i on based on whet her t he nei ghbor cell has

been repor t[&(?lﬂ?t | eai[l a%cgridén%% vr\}ﬁgbaetfurafer taisge%%,' provides a method employed in
wireless communications systems, wherein the method utilizes a neighbor addition
threshold or a neighbor removal threshold to control an automatic neighbor relation
function, and updates a logical relationship associated with the automatic neighbor
relation function tasked with making decisions about cell additions or cell removals
based at least in part on the neighbor addition threshold or the neighbor removal
threshold, or updates a logical relationship associated with the automatic neighbor
relation function tasked with making decisions about cell additions or cell removals
from a neighbor relations table based at least in part on the neighbor addition threshold
or the neighbor removal threshold.
[0011] In accordance with yet a further aspect, the claimed subject matter
provides an apparatus that retains instructions related to counting or storing the number
of times a neighbor cell is reported by an access terminal in a fixed time interval,
detecting an event where the neighbor cell is reported at least a fixed number of times,
and thereafter establishing a neighbor relation based on whether the neighbor cell has
been reported at least a fixed number of times.
[0012] Additionally and in accordance with a further aspect, an apparatus that

retains instructions related to counting or storing the number of times a neighbor cell is



[0012] Additionally and in accordance with a further aspect, an apparatus
that retains instructions related to counting or storing the nunber of
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a nei ghbor relation table based on the detected event. [0013] Further, in
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nei ghbor relation functions in a wreless comuni cation envir . 10018]
FIG 4 is agoottdteoutiih thestlaiatsi dihe délleaning dastpiptors yisd thimanhated elidveiogusdt éorth
managenent .of, ayt onat i-(f nej[. hbor rel ﬁ} ion functions in w rﬁl1 ess net wor ks.
in detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments can be employed and the described embodiments are intended to include

all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] FIG. 1 is an illustration of a wireless communication system in
accordance with various aspects set forth herein.
[0016] FIG. 2 is an illustration of an example system that effectuates
management of automatic neighbor relation functions in wireless networks.
[0017] FIG. 3 is a further illustration of an example system that effectuates
management of automatic neighbor relation functions in a wireless communication
environment.
[0018] FIG. 4 is another illustration of an example system that effectuates
management of automatic neighbor relation functions in wireless networks.
[0019] FIGs. 5-9 are illustrations of example methodologies that facilitates

management of automatic neighbor relation functions in wireless networks.



[0019] FIGs. 5-9 are illustrations of exanpl e nethodol ogi es that
facilitates managenent of automatic nei ghbor relation functions in wreless

net wor ks. WOQaB@®@J13%13&. 10 is an illustration of an exanpl eCmaisgibouni2eel ati ons
tabl e as established, maintained and enpl oyed by the cl ai med subj ect
matter. [0021] FIG 11 is an illustradion of an exanple systemthat

facilitates allocating resource blocks to access term nal (s) via enploying
a flexible signaling schene in a wireless comuni cation environnment. [0022]
FIG 12 is[6020]] | ust mFaGi do Bf amillexatigl @f winr etagde neighbok relavonsoabints t hat
can be enployed in conjunctigon with the varjous systens and net hods
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har dwar e aQﬂvﬁﬁLﬁ&%re, software, or software in execution. For exanple, a
conponent can be, but is not limted to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a
program and/or a conputer. By way of illustratiqn, both an application

runni ng on a conputing device %EA%@D&%GRIREIQBM ce can be a conmponent.
One or nor go@RAPONeNtyg, &gl eﬁl%%igi%lnw Jr.@ hHdeeQér%@%ﬁﬂﬁfé%@ﬁcettB rtﬁ@grra%ngs,

execution and a conponent can ocal i zed on one conputer and/
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ollowing description, for purposes of explanation, numerous s%em ic details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.
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[0025] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component can be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or

remote processes such as in accordance with a signal having one or more data packets

(e.g., data from one component interacting with another component in a local system,



structures stored thereon. The conmponents can comruni cate by way of |ocal
and/ or renote processes such as in accordance with a signal having one or
nor e dat awpaodet3gosfie. g., data from one conmponent i ntera®Cirrus20mii2anot her
conponent in a local systemdistributed system and/or across a network
such as the Internet with other systefrs by way of the signal). [0026] The

t echni ques descri bed herein can be used for various w rel ess comruni cation
systens such as code division multiple access (CDMA), tine division

mul tiple ammmédrwee)m dndeguersy adiewrakonclingg thephecraa oeists othEDMA)ems by
orthogonal fre uency ivision nmultiple access (OFDMA), single
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11€
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that uses E-UTRA, which employs OFDMA on the downlink and SC-FDMA on the
uplink.
[0027] Single carrier frequency division multiple access (SC-FDMA) utilizes
single carrier modulation and frequency domain equalization. SC-FDMA has similar
performance and essentially the same overall complexity as those of an OFDMA
system. A SC-FDMA signal has lower peak-to-average power ratio (PAPR) because of
its inherent single carrier structure. SC-FDMA can be used, for instance, in uplink
communications where lower PAPR greatly benefits access terminals in terms of
transmit power efficiency. Accordingly, SC-FDMA can be implemented as an uplink
multiple access scheme in 3GPP Long Term Evolution (LTE) or Evolved UTRA.
[0028] Furthermore, various embodiments are described herein in connection
with an access terminal. An access terminal can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, mobile
device, user terminal, terminal, wireless communication device, user agent, user device,
or user equipment (UE). An access terminal can be a cellular telephone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)

station, a personal digital assistant (PDA), a handheld device having wireless



subscri ber station, nobile station, nobile, renote station, renote
termnal, nobile device, user termnal, termnal, wreless comunication
devi ce, wseno@gsmi3s user device, or user equi prment (UE) PCAUSa@OM$RIT er m nal
can be a cellular tel ephone, a cordless tel ephone, a Session Initiation
Protocol (SIP) phone, a wireless local |oop (WL) station, a personal
digital assistant (PDA), a handhel d device having w rel essconnection
capability, conputing device, or other processing device connected to a

W rel ess nedemctiMdreepatglity, ¢ampotisy dediodi srenthsr proecgasc dévied chratceicd tom
connection wth a base station. A base_ station can be uytilized for .
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magnet i ¢ stiopkgentidvicses Methgd, appraetds.dios karti¢le ophymativdactumagsieg i $amtard ps,
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and/or alternatively other information internally produce y the base
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t ypi cal | y ij@ﬂa(}djs t he Thei ghigoatic neighbor rélation (ANR) function provides automated
management of neighbor relations between cells. In the baseline formulation of the
ANR function the inputs to this function are typically the user equipment (UE)
measurements of detected cells and additionally and/or alternatively other information
internally produced by the base station, Evolved Node B (eNodeB), access point, or
Node B (e.g., performance measurements, etc.) can also be utilized as input to the ANR
function. Generally, the output of the ANR function is typically a set of neighbor
relations. The ANR function can organize neighbor relations into a table (e.g., a
Neighbor Relations Table). The baseline ANR function typically builds the neighbor
relation table subject to constraints supplied by an operations and management (OAM)
system which can also create new neighbor relations. Moreover, the baseline ANR
function can send feedback to the OAM about the changes to existing neighbor relations
or about newly created neighbor relations. This feedback may be in the form of a
neighbor relation (NR) report. Nevertheless, the foregoing functionality can have two
major arcas that can be subject to improvement. First, the criteria for creating new

and/or removing an existing neighbor relation by the ANR function is currently not



relation table subject to constraints supplied by an operations and
managenent (OAM system which can al so create new nei ghbor relations.
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sol uti ons, b3bmes vendor dependent, and as such operators who buy base stations, access points,

eNodeBs, etc., from multiple vendors can have difficulties achieving consistent
behavior of the automatic neighbor relation function in their wireless communications
network, on the one hand, and developing consistent and efficient network design,
network dimensioning, and network optimization guidelines and procedures applicable
across different vendor base station, access point, NodeB, eNodeB, etc., solutions, on
the other hand. Similarly, the conditions for removal of a neighbor relation from the
neighbor relations table by an automatic neighbor relation function can also be
proprictary. Second, the OAM typically is typically informed about the actions of the
ANR function but generally does not have access to the user equipment (UE)
measurements of detected cells. The user equipment (UE) measurements typically
contain valuable information that the OAM can use to update the constraints on the
ANR function and for other functionalities, such as interference management and

coverage and capacity optimization. In order to address these two specific areas, the



the other hand. Simlarly, the conditions for renoval of a neighbor
relation fromthe nei ghbor relations table by an automatic nei ghbor
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with vario enbqdi ment sent ed herel . System 100 co ris base
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antennas 108 and 110, and an additional group can include antennas 112 and
114. Two amtlmmsafsrfaidalanlalpwpomw for each antenna group; however, nore or

f ewer ant e can b " |1I i zed forF.each roup. Base st agl on 1(% c .

addi t1 onal N0hel ude RESTFARSHY 118y Fighh o ARl s, SUBPYREaidi shCualip ér

whi ch can iifysiidfed HOARLERRCA vatUK@kdusYerRboiRERQNRBIchted herein. Systern 100
comprises a base station 102 that can include multiple antenna groups. For example,
one antenna group can include antennas 104 and 106, another group can comprise
antennas 108 and 110, and an additional group can include antennas 112 and 114. Two
antennas are illustrated for each antenna group; however, more or fewer antennas can be
utilized for each group. Base station 102 can additionally include a transmitter chain
and a receiver chain, each of which can in turn comprise a plurality of components
associated with signal transmission and reception (e.g., processors, modulators,
multiplexers, demodulators, demultiplexers, antennas, efc.), as will be appreciated by
one skilled in the art.
[0033] Base station 102 can communicate with one or more access terminals
such as access terminal 116 and access terminal 122; however, it is to be appreciated
that base station 102 can communicate with substantially any number of access
terminals similar to access terminals 116 and 122. Access terminals 116 and 122 can
be, for example, cellular phones, smart phones, laptops, handheld communication
devices, handheld computing devices, satellite radios, global positioning systems,

PDAs, and/or any other suitable device for communicating over wireless



associated wth signal transm ssion and reception (e.g., processors,
nmodul ators, nultiplexers, denodul ators, denultiplexers, antennas, etc.), as
will be apprewiaeed by one skilled in the art. [0033] Base/uskewioarz9102 can
conmuni cate with one or nore access term nals such as access termnal 116
and access ternminal 122; however, it 0 to be appreciated that base station
102 can communi cate with substantially any nunber of access term nals
simlar to access termnals 116 and 122. Access termnals 116 and 122 can
be, for exaophanicebh uysaeEm pb@ nAas depivtd} agobgnesyindladbapim, conanadiedtidn with
conmmuni cati on devices, handh | d conputi n% devi ces, satel%| te.radi os, global
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time division duplex (TDD) system forward link 118 and reverse |ink
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to as a sedmnzéfcaﬂoaﬁm&aimmmﬁt@@wnprar&karrpl e, antenna groups can be

designed tq_conmuni cate to access term in a sect of the area
covered by B0 st at iFRD 2620 QfrpnéinaYi AR %&ﬁ‘@n"‘r%’élrwh’ﬁ v&%%yaarplqﬁﬁlgnafi@toand
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to inprove signal-tonoise ratio of forward I'inks 118 and 124 access
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to | ess i niRh§BRHENECMiamal 8MBALREtA 182RaS atiBiAbdatiFolnhiaR %61 o8 signal-to-
noise ratio of forward links 118 and 124 for access terminals 116 and 122. Also, while
base station 102 utilizes beamforming to transmit to access terminals 116 and 122
scattered randomly through an associated coverage, access terminals in neighboring
cells can be subject to less interference as compared to a base station transmitting
through a single antenna to all its access terminals.
[0035] Fig. 2 illustrates a system 200 that effectuates management of automatic
neighbor relation functions in wireless networks. System 200 can include base station
202 that can typically be employed to communicate directly with one or more mobile
device, access terminal, or other user equipment (not shown) and further can be in
continuous and/or operative or sporadic and/or intermittent communication with
operations and management system 204. Since the basic functionality of base station
202 has been elucidated above, a detailed description of such features has been omitted
for the sake of brevity and conciseness. Nevertheless, as illustrated base station 202 can
also include radio resource control component 206 that can be responsible for handling
the control plane signaling of layer 3 between the one or more mobile device, access

terminal, or other user equipment and the universal mobile telecommunications system



t hrough a single antenna to all its access termnals. [0035] Fig. 2
illustrates a system 200 that effectuates managenent of automatic nei ghbor
rel ati on woreewses4i n wi rel ess networks. System 200 canPCmaiSaee/obese
station 202 that can typically be enployed to communicate directly with one
or nore nobile device, access termnall, or other user equipnment (not shown)
and further can be in continuous and/ or operative or sporadi c and/or
intermttent communication with operations and managenent system 204. Since
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208 can also update operations and management system 204 about actions performed
by the ANR function and can in response receive and/or solicit from operations and
management system 204 neighbor relations that should be added or removed as well as
constraints that can be applied to neighbor relations.

[0037] As illustrated, automatic neighbor relation component 208 can include
neighbor relations management component 210 that can receive or solicit from,
operations and management system 204, neighbor relations that should be added and/or
removed by neighbor relations management component 210. Further neighbor relations
management component 210 can also dispatch neighbor detection reports to operations
and management system 204 for further processing and/or analysis. Neighbor detection
reports can be sent by automatic neighbor relation component 208 and typically include
user equipment measurements of detected cells. It should be noted, without limitation
or loss of generality, that operations and management system 204 can configure or
define the criteria that should be employed by automatic neighbor relation component
208 to send the neighbor detection reports. The neighbor detection reports dispatched

by automatic neighbor relation component 208 to operations and management system



managenent system 204 nei ghbor relations that should be added or renoved as
wel | as constraints that can be applied to neighbor relations. [0037] As

i 11 ustratwo,20e3e0sat i ¢ nei ghbor rel ati on conponent 208 eam/Use@bodeInei ghbor
rel ati ons managenent conponent 210 that can receive or solicit from
operations and managenent system 204,!2nei ghbor relations that should be
added and/or renoved by nei ghbor rel ati ons managenent conponent 210.
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by base station 202, should be renoved. Once nei ghbor
removal component 212 has ascertained the neighbor relations that should be removed,
neighbor removal component 212 can direct neighbor relations management component
210 to delete or remove the identified neighbor relations.
[0039] The ability of the operations and management system 204 to remove a
neighbor relation or to request a removal of a neighbor relation by the ANR function in
the base station can be required in several practical scenarios. In the first illustrative
scenario, a cell can gave at least two cells with identical physical cell identifier (PCID)
as its neighbors. In this case, as soon as one of the two cells with identical PCIDs
triggers the addition of a new neighbor relation, the other cell with the identical PCID
will never be detected. This failure condition can arise when the latter is the genuine
neighboring cell, whereas the former is an interloper or interferer. When this happens,
the handovers to the genuine neighboring cell will not be possible, resulting in high call
failure rates, poor user experience, and revenue loss. Accordingly, operations and
management system 204 needs a mechanism to direct neighbor removal component 212

to prevent neighbor relations associated with interfering or colliding neighbor cells from

being established or maintained by automatic neighbor relation component 208.



renmoval conponent 212 has ascertai ned the neighbor relations that should be
renoved, nei ghbor renoval conponent 212 can direct nei ghbor relations
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relations. [0039] The ability of the operations and managenent system 204
to remove a neighbor relation or to ri¥quest a rempval of a nei ghbor
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that can justify removal of a neighbor relation.

[0040] Further, automatic neighbor relation component 208 can also include
neighbor detection component 214 that can receive or obtain measurement reports of
detected cells from radio resource control component 206 and can thereafter utilize the
received management reports to identify neighbor relations that should. Upon
identifying neighbor relations that should be added, neighbor detection component 214
can indicate to neighbor relations management component 210 to add a neighbor
relation associated with the identified neighbor.

[0041] In order to provide better control over the automatic neighbor relation
functionality effectuated by automatic neighbor relation component 208 and better
consistency between multiple vendors’ implementations, the claimed subject matter, and
in particular, automatic neighbor relation component 208 can utilize neighbor addition
and/or neighbor removal thresholds. These thresholds allow for the addition of new and
removal of existing neighbor relations. The thresholds (e.g., neighbor addition

threshold and/or neighbor removal threshold) can be ascertained and/or configured by



addi tional recently deduced information that previously was not avail able
to base station 202, such as nei ghbor relations in neighboring base
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performance measurenments fromthe core network, etc., that can justify
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conponent 206 during a fixed period of time. For instance, operations and
management ceatdatefor removal.

[0042] Additionally and/or alternatively and in accordance with a further aspect
of the claimed subject matter, the neighbor addition and/or removal thresholds can be
defined by the number of times that a neighboring cell has or has not been reported in
measurement reports supplied by radio resource control component 206 and further
identification can be made as to the number of instances within the period of time that
the detected cell quality exceeded or fell below a quality cutoff. For instance,
operations and management system 204 can direct automatic neighbor relation
component 208 and its associated components to add a neighbor relation when a
neighboring cell has been reported as having exceeded a quality cutoff a fixed number
of times (e.g., 5) within a fixed period of time (e.g., 24 hours). Conversely, operations
and management system 204 can indicate to automatic neighbor relation component and
its affiliated components that a neighbor relation associated with a neighboring cell that
has been reported as not havening exceeded the quality cutoff a fixed number of times

(e.g., 5) within a fixed period of time (e.g., 24 hours) should be removed. In this



conponent 206 can direct automatic nei ghbor relation conmponent 208, and its
associ at ed conponents, that if a neighboring cell has not been reported in
measur enewo 20@pieea3s recei ved from radi o resource controlPCTarspaont29206 at

| east ten tines within the last 72 hours, that a neighbor relation

associ ated with such a neighboring celd is a good candi date for renoval.
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renoval s of neighbor rélations; (iv) nunber
no remove status; (ix) number of neighbor relations with a no hand over status; (x)
number of neighbor relations with a no X2 status; (xi) number of neighbor relations
with an active handover status; and (xii) number of neighbor relations with an active X2
status. These performance measurements can be employed to optimize the neighbor
addition and/or neighbor removal thresholds as well as to update the OAM constraints
on the neighbor relations established and maintained by each base station in the wireless
network.
[0044] As will be appreciated by those of moderate cognizance in this field of
endeavor, one or more of the aforementioned performance measurements can also be
employed for other purposes, such as coverage optimization. For instance, one or more
of the performance measurements can be used by other self organizing network (SON)
functions. For example, for coverage optimization, the performance measurement of
the total number of existing neighbor relations can beneficially be used to identify the

cells with strong other-cell interference. Additionally, one or more the foregoing

performance measurements, such as the number of neighbor relations additions and/or



of additions and/or renovals of neighbor rel ations undertaken by an
automati c nei ghbor relati ons conponent associated with a base station; (v)
nunber ofwoizhd%m3erst user equi pment (e.g., radi o resour c@CEAIsRE00/041297
connections) that reported each cell; (vi) total nunber of existing

nei ghbor relations; (vii) nunber of nléi ghbor relations in created by the
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station 202, and nore specifically, autonatic neighbor relation
least in part on input received from a neighbor relations management component (e.g.,

neighbor relations management component 210) associated with an automatic neighbor
relation component included with a base station (e.g., automatic neighbor relation
component 208 included with base station 202) and input received from constraint
update component 308, setup and update component 304 can dispatch add and/or update
neighbor relation indications to the base station in communication with operations and
management system 204, and more particularly, setup and update component can supply
add and/or update neighbor relation indications to the neighbor relations management
component of the base station in communications with operations and management
system 204. The add and/or update neighbor relation indications dispatched to the base
station can on receipt be utilized to establish or add neighbor relations and/or update
neighbor relations, wherein the neighbor relations are maintained by the base station. It
should be noted without limitation or loss of generality and as will be appreciated by
those moderately conversant in this field of endeavor, that each base station that is in
correspondence with operations and management system 204 will typically maintain its

own neighbor relations.



conponent 208, add and/or update nei ghbor relation indications, neighbor
renoval and/or addition and detection thresholds that can be enpl oyed by
aut ormat i cwoenghtsens4r el ati on conponent 208 to nanage, no@CTUS2@dM41207 r enove
nei ghbor rel ations. [0046] Autonmatic nei ghbor relation nanagenent conponent
302 can include setup and update conpdnent 304, configuration conponent
306, and constraint update conponent 308. |In accordance with one aspect of
the clained subject matter, based at least in part on input received froma
nei ghbor r¢0®7]ons naEnageaatntneghibpo nelatiof emghageimentgbmporiadlt a3020r8n also
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conmponent 212 and nei ghbor detection and nei ghbor addition
component 210) and further can obtain neighbor detection reports from a neighbor
detection component (e.g., neighbor detection component 214) each of neighbor
relations management component and neighbor detection component can be affiliated
with the base station with which operations and management system 204 is in
correspondence with. Once constraint update component 308 has obtained input from a
neighbor relation management component and/or neighbor detection reports it can,
possibly after analysis and/or further processing, provide to setup and update component
304 input that setup and update component 304 can utilized in providing neighbor
relation indications to the corresponding base station that on receipt can be used to
establish or add neighbor relations and/or update neighbor relations maintained by the
base station.
[0049] Fig. 4 provides yet further depiction 400 of operations and management
system 204 that, in accordance with an aspect of the claimed subject, effectuates
management of automatic neighbor relation functions in wireless networks. As depicted
operations and management system 204, in addition to automatic neighbor relation

management component 302, the functionalities and facilities of which have been



t hreshol ds to nei ghbor detection conponent 214. [0048] Further, automatic
nei ghbor rel ati on nanagenent conponent 302 can al so include constraint
updat e conpan@ni32®d8 t hat can receive or solicit input PCcomsacmaighbor

rel ations managenent conponent and nel ghbor detection reports from an

aut omati ¢ nei ghbor rel ation corrponent 18associated with a correspondi ng or
communi cating base station (e.g., automatic nei ghbor relation conponent 208
i ncluded with base station 202). In particular, constraint update conponent
308 can obtdacossetpbidvel camlso Mehghinand betedtonzitnagamgatecampgoasit 408, g.
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network functions €0 the w rel ess” comuni cati ons network. |n’ accordance
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managenent conponent _46% i nterference nmanage N§e component 404, and
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functional ijpeseg and/ ReférAg)| it | ¥3gst N&ALY,  methodologies relating to  effectuating
management of automatic neighbor relation functions in a wireless communication
environment are illustrated. While, for purposes of simplicity of explanation, the
methodologies are shown and described as a series of acts, it is to be understood and
appreciated that the methodologies are not limited by the order of acts, as some acts can,
in accordance with one or more embodiments, occur in different orders and/or
concurrently with other acts from that shown and described herein. For example, those
skilled in the art will understand and appreciate that a methodology could alternatively
be represented as a series of interrelated states or events, such as in a state diagram.
Moreover, not all illustrated acts can be required to implement a methodology in
accordance with one or more embodiments.
[0051] With reference to Fig. §, illustrated is a methodology 500 that facilitates
management of automatic neighbor relation functions in wireless networks. Method
500 can commence at 502 where neighbor addition and/or neighbor removal thresholds
can be utilized to control an automatic neighbor relation function associated with a base
station. At 504 the logical functions in the automatic neighbor relation function tasked

with making decisions about the additions and/or removals of neighbor relations can be



can be enhanced through utilization of feedback or feed forward received
fromautomatic nei ghbor rel ation conponents (e.g., automatic nei ghbor

rel ati on wonpevieni’4208) associ ated with base stations secriuseaoloy1297
operations and managenent system 204. In particular, nei ghbor detection
reports from nei ghbor detection conpotfents (e.g., neighbor detection
conponent 214) associated with automati c nei ghbor relation conponents (e.qg.
aut omati ¢ nei ghbor rel ati on conponent 208) and included with base stations
(e.g., basapditad wath tRO 2 ighber dklittunpihldskeldtand/odthesndiglthor @cimbyal th@sithldwer
optim zati on managenent conponent 402, interference nagenment conponent
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less than a fixed number of times within a fixed period of time and that has a signal

quality that exceed a threshold can be detected, after which method 600 can proceed to
act A.

[0053] Fig. 7 illustrates a method 700 that is a continuation of the methodology
depicted in Fig. 6 that actuates or facilitates management of automatic neighbor relation
functions in wireless networks in accordance with an aspect of the claimed subject
matter. Method 700 can commence at 702 where a neighbor relation can be established
when the reports of the neighbor cell occurs at least a fixed number of times within a
time interval. At 704 a neighbor relation can be established in when the reports of the
neighbor cell occurs at least a fixed number of times within a fixed time interval and the
signal quality of the neighbor cell exceeds a threshold value. At 706 a neighbor relation
can be removed when the reported event of the neighbor cell falls below a fixed number
of times within a fixed period of time. At 708 a neighbor relation can be established
when a reported event falls below a fixed number of time within a fixed period of time

and the signal quality of the neighbor cell exceeds a threshold value.



managenment of automatic neighbor relation functions in wireless networks in
accordance with an aspect of the clainmed subject matter. Method 600 can
comence WO 2602139d3¢r e t he nunber of tinmes that each nei gabars2amwlokizhas been
reported by an access termnal within a fixed period of tine can be counted
and the results persisted or stored. 2& 604 the number of tines that each
nei ghbor cell has been reported by an access termnal within a tine
interval and with a signal quality that exceeds a threshold can be counted
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avai l abl e in an operati ons and nmanagenent ‘s%/st emcan be utilized to
system can be informed about updates in a neighboring cell list. At 904 the automatic
neighbor relation function can provide a neighbor relation status to the operations and
management system. At 906 priorities for establishing X2 interfaces to neighboring
cells can be communicated from operations and management system to the base station
that establishes and/or maintains the neighbor relations table or set of existing neighbor
relations.
[0056] Fig. 10 depicts an illustrative neighbor relations table 1000 that can be
established and/or maintained by an automatic neighbor relation component associated
with a base station. As can be observed, the neighbor relations table 1000 can include
rows and columns, wherein each row defines a neighbor relation wherein each neighbor
relation includes a local cell identifier, a target cell identifier, a no remove flag (where if
the no remove flag is set, the base station through its associated automatic neighbor
relations component should not remove the neighbor relation from the table), a no
handover flag (where if the no hand over flag is set, the base station through its

affiliated automatic neighbor relations component should prevent the neighbor relation

from being used for handover purposes), and a no X2 flag (where if the no X2 flag is



determ ne whether or not to add or renove a nei ghbor relations. At 804 a
request fromthe operations and managenent systemto an autonmati c nei ghbor
rel ati on woreaywseossncl uded with a base station can be cocEUs2@aert97t he
request can be used to add or renove a neighbor relation. At 806 a request
fromthe operations and managenent sydtemto the automatic nei ghbor
relation function can be supplied, the request can be utilized to forbid
establishment of an X2 interface to a neighboring cell or group of cells.
At 808 a regiastX¥ imdarfdchés pler adtabdisbedatot andanhgdaendtatiynspaeenting thheclulomat i ¢
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controlled attributes associated with X2
temporal proximity, and whether the events and data come from one or several event
and data sources.
[0058] Fig. 11 is an illustration of a system 1100 that facilitates management of
automatic neighbor relation functions in wireless networks. System 1100 comprises a
base station 202 (e.g., access point, ...) with a receiver 1108 that receives signal(s) from
one or more access terminals through a plurality of receive antennas 1104, and a
transmitter 1120 that transmits to the one or more access terminals 1102 through a
transmit antenna 1106. Receiver 1108 can receive information from receive antennas
1104 and is operatively associated with a demodulator 1110 that demodulates received
information. Demodulated symbols are analyzed by a processor 1112 dedicated to
analyzing information received by receiver 1108 and/or generating information for
transmission by a transmitter 1120, a processor that controls one or more components of
base station 202, and/or a processor that both analyzes information received by receiver
1108, generates information for transmission by transmitter 1108, and controls one or

more components of base station 202, and which is coupled to a memory 1114 that

stores data to be transmitted to or received from access terminal(s) 1102 (or a disparate



connections can be maintained in a separate table, in which each row
defines a neighbor relation on a base station |evel. A neighbor relation on
a base stwDi2o009/13203¢1 nmay i nclude at | east a | ocal base gCatiseoniogentifier,
a target base station identifier and a no X2 flag. [0057] It wll be
appreci ated that, in accordance with Zne or nore aspects described herein,

i nferences can be made regardi ng managenent of automatic nei ghbor relation
functions in wirel ess networks. As used herein, the termto "infer" or
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froma set of observed events and/or stored event data, whether or not the
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base station 202 (e.g., access point, . ..) with a receiver 1108 that

receives sisb‘h‘én)(s) fromone or nore access termnals through a plurality of

receive antms 1104;:. a I t h e or
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transmi ssion by a transmtter 1120, a processor that controls one or nore
conponent s adflitiopalébast sthiiars DADr aacad$ trmanay codssmbstatiztl lybombanoradijffzest
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base stati gnis2DBe apHrecidbil fat bsscGomBhad1d @nﬁof%@s(s}feﬁﬂiﬁél 10B@an employ the
systems (Figs. 1-4) and/or methods (Figs. 5-9) described herein to facilitate wireless
communication there between.
[0060] At basc station 1210, traffic data for a number of data strcams is
provided from a data source 1212 to a transmit (TX) data processor 1214. According to
an example, each data stream can be transmitted over a respective antenna. TX data
processor 1214 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.
[0061] The coded data for each data stream can be multiplexed with pilot data
using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is
typically a known data pattern that is processed in a known manner and can be used at
access terminal 1250 to estimate channel response. The multiplexed pilot and coded
data for each data stream can be modulated (e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation



stores data to be transmtted to or received fromaccess termnal (s) 1102
(or a disparatebase station (not shown)) and/or any other suitable

i nformat iwo 2o@/ae@d to perform ng the various actions amrdTfuse@vioorns? set
forth herein. Processor 1112 is further coupled to an automati c nei ghbor
rel ati on conponent 1116 that facilitat transnission of circuit swtched
voi ce over packet sw tched networks. Further, automatic nei ghbor relation
conponent 1116 can provide information to be transmtted to a nodul at or
1118. Modul(m-QAMY 2&. csetectadl fot flaedata sfreameo pokidermodinatin ymbos. elhe data

transmtter 1120 throygh antennas 1106 to access {erm nal ( 1102. Al t hough
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t hat autongkﬁ&ﬂ%ﬁéﬂﬁ%wk%&%§$&g&mﬁgﬂgmnent 1116 and/or nodul ator 1118 can

be part of "processor 1112 or a nunber of processors (not shown). [0059]
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mul tipl exi ng (OFDV) techni ques. Additionally or alternatively, the pilot
synbol s camedpectivequency di vi sion nmultiplexed (FDM, tinme division

il el orcode, o an L pesed (G The Bl Lot Catayis
be used at b@%{aﬁﬁednag M8l thAiaR 109208 tHBERCRBRBRAAI QR RAAStenkA€252 is
mul ti pl exed pil ot and coded
provided to a respective receiver (RCVR) 1254a through 1254r. Each receiver 1254
conditions (e.g., filters, amplifies, and downconverts) a respective signal, digitizes the
conditioned signal to provide samples, and further processes the samples to provide a
corresponding “received” symbol stream.
[0065] An RX data processor 1260 can receive and process the Ny received
symbol streams from Ny receivers 1254 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. RX data processor 1260 can
demodulate, deinterleave, and decode each detected symbol stream to recover the traffic
data for the data stream. The processing by RX data processor 1260 is complementary
to that performed by TX MIMO processor 1220 and TX data processor 1214 at base
station 1210.
[0066] A processor 1270 can periodically determine which available technology
to utilize as discussed above. Further, processor 1270 can formulate a reverse link
message comprising a matrix index portion and a rank value portion.
[0067] The reverse link message can comprise various types of information

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



data for each data stream can be nodul ated (e.g., synbol mapped) based on a
particul ar nodul ati on schene (e.g., binary phase-shift keying (BPSK),

guadr at urwophase2eshi ft keyi ng (QPSK), M phase-shift keyiPag/uSkaopsik)297

M quadr at ure anplitude nodul ati on(M%AM, etc.) selected for that data
stream to provi de nodul ati on symbol s.24The data rate, coding, and nmodul ation
for each data stream can be determ ned by instructions perfornmed or

provi ded by processor 1230. [0062] The nodul ati on synbols for the data
streans camdseagprean bd@ebdessed by ™ MlapgirocessdR39,226ich who eéced@n traffic dued
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X M MO pr (%ecs%géstg\yely;ZZO and TX data processor 1214 at base station 1210.
[0070] In an aspect, logical channels are classified into Control Channels and
Traffic Channels. Logical Control Channels can include a Broadcast Control Channel
(BCCH), which is a DL channel for broadcasting system control information. Further,
Logical Control Channels can include a Paging Control Channel (PCCH), which is a DL
channel that transfers paging information. Moreover, the Logical Control Channels can
comprise a Multicast Control Channel (MCCH), which is a Point-to-multipoint DL
channel used for transmitting Multimedia Broadcast and Multicast Service (MBMS)
scheduling and control information for one or several MTCHs. Generally, after
establishing a Radio Resource Control (RRC) connection, this channel is only used by
UEs that receive MBMS (e.g., old MCCH+MSCH). Additionally, the Logical Control
Channels can include a Dedicated Control Channel (DCCH), which is a Point-to-point
bi-directional channel that transmits dedicated control information and can be used by
UEs having a RRC connection. In an aspect, the Logical Traffic Channels can comprise
a Dedicated Traffic Channel (DTCH), which is a Point-to-point bi-directional channel
dedicated to one UE for the transfer of user information. Also, the Logical Traffic

Channels can include a Multicast Traffic Channel (MTCH) for Point-to-multipoint DL

channel for transmitting traffic data.



[ 0066] A processor 1270 can periodically determ ne which avail able
technology to utilize as di scussed above. Further, processor 1270 can
formul at ewa 20@visese | i nk nmessage conprising a matrix i nadex/ysesowioarzoand a
rank val ue portion. [0067] The reverse |link nmessage can conprise various
types of information regarding the cofmunication link and/or the received
data stream The reverse |inknessage can be processed by a TX data
processor 1238, which also receives traffic data for a nunber of data
streans frgodA]dat a Iouwncapd?3bransmatt iChtectDyreaclawifiddaingy DI28&J UdondIt i oned
by transmtters 1254a through 1254r, and gran m.tted back H@hgase station
1210. [ 0o6djrangporh {hanag¢ls copiprise poBropfeastrbhanns! d8CE gadPavplitny bared Qata

termnal 1 eCBi : ~11C Ol o i 1222,
dermdur at od By 4 Baesaal S B CRaa ECT, PCENED Bpl R A YELS
1242 to extsaaocg (¢ he Dieostim®ub Rekepreas@FeXt oyateseant iceiddioyted byabs netsvonk fal
1250. Further, pragessor 1230 can process. the extracted sage.t

deter m ne Wit UF pratothitg R0 P5T HETiG: CHeAnd, et Rp TR &° DGR H¥ehg

wei ghts. [ QPAY) r&oakRS Bk Sarl BSUs@N@r $&hEP c6@ib] fafCEhanfeld. The Ut TRnsport
coordi nate, nanage, etc.) operation at base station 1210 and access

t erm nal ém@pnfrlespecmmmw. a Rdaplent iAcscysr 6bawsdrR A0 @rﬁepq:uzszogb%mebe
i i . 2 (2 . .
B ocessor s (R5BE IR ob SRasa T @b SESH R R R BEI N BB ey

and i npul sgo@@3ponse TstPHMEtcsSnHely cdnhidcligt iandet anIdenuhtls kand &S pR&inkMe! Y.
[0070] In an aspect, |ogical channels are classified into Control Channels
and Traf f i Forwanmmales tha pi BHY cimnels| cagniapliyde:sCemmonnRijqidehanng, GRIEabt

Control Ch - [ Ghd ' t
cozt;SI in?&?ﬁ%?ﬁ%%gk%6¥%ﬁ%$,G%%a?é%?nﬁgﬁnghnggg%%gggqggﬁﬁpggﬁﬁye a Pagi ng
'COPt r ol Cha]fmjc\ar/gl ( CRADHE] tcﬂﬂijal‘:ﬂfﬂj;s Wlwsfhafm?} td’lmlhnélr ANKI@H) Shgiedg UL

ormat i on. reover, e a n annel s can c rr,.se a .
M L1 cast éaﬁ%ltgflgaentﬁéﬁﬁ@r (W/%g_h}; heKlclgersep n¢l 8&30% Piysicahannel
used for tranl Hhia "GndMibi ﬁE@s@cﬁﬁﬁﬁ@E%w&r@oMﬂltct%%%w& O@g@%ﬁgﬁ R )

schedul i ng and control 1 nformation Tor one or severa ner al |
af t er est abhhdisstonGhannRh R16HRe swliorcBoddomidraator (RR@eld bbb Lt Bynyayt bf Sirthhkannel

it ?] eoﬂloéi g:ﬁ’ﬁ‘@g\ﬁtlggfthteh@i lgl—elg'e.bi{a?nnuc/%“@an( TicHide: %hgsiW%WAccé%dbﬁén%gﬁl 'y,
(PRACH); Channel Quality Indicator Channel (CQICH); Acknowledgement Channel
(ACKCH); Antenna Subset Indicator Channel (ASICH); Shared Request Channel
(SREQCH); UL Physical Shared Data Channel (UL-PSDCH); and/or Broadband Pilot
Channel (BPICH).

[0073] It is to be understood that the embodiments described herein can be
implemented in hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation, the processing units can be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

[0074] When the embodiments are implemented in software, firmware,
middleware or microcode, program code or code segments, they can be stored in a
machine-readable medium, such as a storage component. A code segment can represent
a procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a

software package, a class, or any combination of instructions, data structures, or



Channel s can include a Dedi cated Control Channel (DCCH), which is a

Poi nt-to-point bi-directional channel that transmts dedi cated control

i nf or mat WO 2009di3e@a be used by UEs havi ng a RRC connect iPOm/USkov9Am295pect ,
the Logical Traffic Channels can conprise a Dedicated Traffic Channel
(DTCH), which is a Point-to-point bi-#irectional channel dedicated to one
UE for the transfer of user information. Al so, the Logical Traffic Channels
can include a Multicast Traffic Channel (MICH) for Point-to-mnultipoint DL
channel f oprégramsstattineing tA ablie cegtatra. dalbeldoupiedarn asyiectcodd saga@ordr a
Channel s are classjfied into DL and UL. DL Trans ort Channel s conprise a
Broadcast CAHRYES cir@iihy passwv@rw? PRESHYPS I B&?%tloéhéﬁﬁe?rgk‘@@t@mm%{ﬁﬁ’

Pagi ng Cha PAWRE S 8Yh NG (
Di sconti nu%gghel?n(elg qnéér%%?Dg%dngi%&%%gg%%ﬁéyﬁjﬁdl ca%rgda t)% tgtﬁe%arlllg# l%s to the
UE, . ..) lfgrv@ealerdgobtralmtuaed edngyer sinblenméane imdldingmdmoey stgirmgplmes:i;age)

Physi cal resour ces tEat can be used for other control/traffic

| - (P
channel s. %ﬁ%ﬁ@t@%mﬁg}& DERRRREFSUSYOL 6ffpr i se a Random Access Channel
(RACH), a Regmspst Chanpel sofRECH) leﬁleﬁiﬁﬁbﬂ‘ l‘th§'ﬂé€hﬁﬁu5@ﬁ@sc%@d‘ R&lein( s ROCH)

and a plurality of PHY channels. 0072 he PHY channels can include a set
of DL channablmenttdUlvite maedvddss(e.g-oproe , dungtioas,DindPsgy oghtheh ek gorarihe

i ncl ude: nnel ( . Synchr gni zatlo annel (S

Cormon Cont POTOBh ARSI AR+ TR P T or YN P8 FEhaRle PRBER MY i cast
Cont rol Charagited B hidressSRareed hbmAssingtndmte ichpdsmn@ted wikiahhe processor or
Acknow edgenent Channel (ACKCH); DL PhyS| cal Shared Data Channel

( DL- PSDCH) ;eX{9rnapgaehc @Eerepsr. Thatid caspptes) ; bepeinmynicaéicdacownleh in il
(PICH; ah%?JGF%g@%LJaW%%QﬁS agféﬁﬁb% Lth?&% By way of further

illustrati annel's can 1 nc Physi cal Random Access
Channel (PROEH); Charwigh r&esdnict Yo IRigli Imtldnstﬁlﬂahmedt squ-?.)op tAak faoilltetdgement
Channel (ACKCH); Ant ?nna Subset | ndi cat or. Channel (ASI har ed . Request
Channel ( SREEER§MCNgOT pRipatats peighprdglapar SuneHamna) Wl(fELESSIﬁS $ h Wit tess

Broadband Ry hfuntdAB0R&hvk&ith&dr) - F&%gﬁ%lleléﬁ%ét&ntBO@ecaHr}gﬁﬂétaP%stt ?ﬁ{lalfbhe

enbodi nents descri bed hereln can nted in hardware war €
firmvare, mithdh ewhase, statiar. odode to dre apprecgndbithet systent H8P@ of .represeneedhas dwar e

ot erent oL otk IS RLAGESELAD oLt 5, €30 K d ) TSRt 6, WL, 9081, T
implemented by a processor, software, or combination therecof (e.g., firmware). System
1300 includes a logical grouping 1302 of electrical components that can act in
conjunction. For instance, logical grouping 1302 can include an electrical component
for counting or storing a number of times a neighbor cell is reported by an access
terminal in a fixed time interval 1304. Further, logical grouping 1302 can include an
electrical component for detecting an event where the neighbor cell is reported at least a
fixed number of times within the fixed interval of time 1306. Additionally, logical
grouping 1302 can include an electrical component for establishing a neighbor relation
based at least in part on the neighbor cell being reported at least a fixed number of times
within a fixed time interval 1308. Moreover, logical grouping 1302 can comprise an
electrical component for establishing a neighbor relation in a set of existing neighbor
relations based at least in part on the neighbor cell being reported at least a fixed
number of times within the fixed interval of time 1310. Additionally, system 1300 can
include a memory 1312 that retains instructions for executing functions associated with
electrical components 1304, 1306, 1308 and 1310. While shown as being external to
memory 1312, it is to be understood that one or more of electrical components 1304,

1306, 1308, and 1310 can exist within memory 1312.



signal processors (DSPs), digital signal processing devices (DSPDs),
programmabl e | ogi ¢ devices (PLDs), field programrabl e gate arrays (FPGAs),
processorwQ 20omi3e@itl ers, mcro-controllers, m croproces®OTAIS2aM0l0¢1297

el ectronic units designed to performthe functions described herein, or a
conmbi nation thereof. [0074] Wen the Znbodi nents are inplenented in
software, firmwvare, m ddl eware or m crocode, program code or code segnents,
they can be stored in a machi ne-readabl e nedium such as a storage
conponent . [#0Z7pde segWrait habednedesesibed aboypy deedades ecxagnpliasnof iodd, oramore
subprogram a program .a routine, a suproutine, a nodul e, sof t ware
package, a embaggr}en&- iy of CRBISAaRAt PRsPleitn Sesctide icyRy Coaa%ﬁ&% FRraPRAEQN

or program gfeat b GR4E o C MrfRe L QPU&EriiRe 2R DRt B nSEIMEnt
or a hardmare(%ﬁggh?? §§ pa§§?ﬁgﬂ§h3?o§ ggb%iv?ng ?%%ognation,m%ata?
argunent s, cpdbodmeingy, Hut @ne nenedinaco skidninsthel axf arayatccogniza tigti meatysfurther
paraneters, data, etc. can b assed, forwarded, or transm,ted.usi any
Col bl o meaRe T HET IS eRDPGS Shigkiony criBiekgls Faseifgs rekednsisding,
net wor k t r 3RsiMbed ieRibod@ichts 40 ftehdddab bt MRGR i aliBlaBBRN haddiRehtiohd €nd

t echni ques described herein can be inplenmented with nodules {e.g.,

pr ocedur es vafigimsithridall andins theonirittandtscensr dfgherappradedi pleirs nBurtesmpich éd

herein. The_soft e codes can be stored,i.n nor i ts, and .execut by

b ocessor o e aehE I R0 ela e RoRenR JREIe. Mt P aBIEE S} s
external tQldife BIDCESHEONs ihtndddl € HRaAsRIusiveC an DenHasiMdfhiCat tovehy teaupl ed
to the processor via mgrious‘ngans as is known in the art. [0076] Wth

ref erence t 6OTAPESING’3as joompsisingt dqinteprgteshwheagmmored 4t transitiqnat woekin a
nmanagenment .pf automatic nei ghbor relation functions in wreless networks in
a W rel ess comruni cation environnent. For exanple, system 1300 can reside
at least partially within a base station. It is to be appreciated that
system 1300 is represented as including functional blocks, which can be
functional bl ocks that represent functions inplenented by a processor,
software, or conbination thereof (e.g., firmvare). System 1300 includes a

| ogi cal grouping 1302 of electrical conponents that can act in conjunction.
For instance, |ogical grouping 1302 can include an el ectrical conponent for
counting or storing a nunber of tines a neighbor cell is reported by an
access termnal in a fixed tinme interval 1304. Further, |ogical grouping
1302 can include an el ectrical conponent for detecting an event where the
nei ghbor cell is reported at |east a




fixed nunber of times within the fixed interval of tinme 1306. Additionally,
| ogi cal grouping 1302 can include an el ectrical conponent for establishing
a nei ghbowonetwatse@n based at | east in part on the nei ghipor/usedo/obeong
reported at least a fixed nunber of tinmes within a fixed time interval
1308. Mboreover, |ogical grouping 1302%an conprise an el ectrical conponent
for establishing a neighbor relation in a set of existing neighbor

rel ati ons based at least in part on the neighbor cell being reported at

| east a fixed nunber of tines wthin €balMSxed interval of tine 1310.

Addi tionally, system 1300 can include a nenory 1312 that retains
instructions for executing functions associated with electrical conponents
1304, 1306NV&§Q§d§@&ﬁ%§10- Wi I e shown as being external to nenory 1312, it
is to be understood that one or nore of electrical conponents 1304, 1306,
1308, and 1310 can exist within nmenory 1312.[0077] What has been descri bed
above inclgdes exanpl es of onﬁ%or mor.e enbodi nent s. I% is, of course, not
possi bl e td-desct] aEﬂs'z‘ésr%Pe&? 18i 4 M7 ESSCORBT HAEAUGRS B e@brs%%?i’é’ﬁ’f "or

net hodol ogi es fepmpHsipeses of describing the aforementioned enbodi nents,
but one of ordinary skill in the art may recogni ze that many further

combi nations and per mpregssssconfigyesdifodetemod mbathst toras Igrebericsifadd or

Accordingly, the describ enhodi nent re.intended.to enbrace all .such
o terations. modri et MR AT COT TR el hOFPATeRPR - RRG R vt A
scope of the appargedtichLdniEmatagerhbarsyBes, atdschligg@xt entnotdeftantddd orer m
"includes" is used in either the detailed description or the clains, such

termis int endedePeveiEayast Tas) the opsaBONTaAA SraNSEIMITA Y M tha bassrstation;
“conprising” as,gonprising” is interpreted when enployed as a transitional
word in a claimCLAIMS What is clained is: 1. An apparatus operable in a

W rel ess communi cat i anserayigtoenpledl ethappeesdou Sorgergistingidag. a processor
configured for determ ning whether to at | east one of add or renobve a

nei ghbor relation based at least in part on information associated with an

oper at i ons and %@%??ﬂgﬁ% oP¥&tem th@'él@% SERMHRNY rQRRst QRN By B 1AL QschrOr

renove request fro he operations and nanagenent systemto a base station;

and a nenory couphiedast on¢ biecsprbdisles soighbarrelpaos bsmbdidy datighbor relation, the

neighbor relations maintained by the base station

3. The apparatus of claim 1, the add or remove request utilized by the base station
to at least one of establish a neighbor relations table or modify the neighbor

relations table, the neighbor relations table maintained by the base station.

4. The apparatus of claim 1, the processor further configured for sending to the
base station a request to forbid establishment of an X2 interface to a neighboring

cell or group of cells.

5. The apparatus of claim 1, the processor further configured for dispatching to the

base station a request to forbid handovers to a neighboring cell or group of cells.

6. The apparatus of claim 1, the processor further configured for receiving, from

the base station, updates regarding a neighboring cell or group of cells.

7. The apparatus of claim 1, the processor further configured for obtaining a status

of the neighbor relation maintained by the base station.



2. The apparatus of claim1l, the add or renove request utilized by the base
station to at | east one of establish a neighbor relation or nodify a

nei ghbor wel2a9Bm34t he nei ghbor rel ati ons mai ntai ned byPChasSh@smiebati on 3.
The apparatus of claim1, the add or renove request utilized by the base
station to at |east one of establish % neighbor relations table or nodify

t he nei ghbor relations table, the neighbor relations table naintained by
the base station. 4. The apparatus of claim1l1, the processor further
configured& or S@wdppgatusof tleinbasthe ptatison fiathcegpreRiurdddfof obthinthg a status

establ i shment of an X2 interface to a nejghboring cell or group of cells.
5. The appar at u®T g nerghbRy @,latpﬁefr%%@ékﬁg Qr rf:@PPlﬁ%tﬁble@%ﬁmf@Wégwl&‘rbase

di spatching to thg.hase station a request to forbid handovers to a

nei ghboring cell or group of cells. 6. The apparatus of claim1, the
processor further configured for receiving, fromthe base station, updates
regardi ng &.nei ghbappargtusef tlami 1gtho ppcofsoe &irther cohfighhel fappiapathisg ofic 6l ai m
1, the processor further confjigured fqr obfaining a status of the nei ghbor
rel ation mai nt a8 PHYIIYHE tskase splen .egt_a{?hﬁ%ngaaﬁb%% Hterdacsito @ngighparng pe
processor furth%llgp%,roiu yredf or obtaining a status of the nei ghbor
relation froma neighbor relations table nmaintained by the base station. 9.
The apparatus of claim1l, the processor further configured for dispatching
one or rmrﬁ priori%?( tto t he base, station. for establishing an X2 interface
to a nei ghB8ri ng* MU PrERBAP BRI MPLSHE: A conputer program product
conprising @ a GAERMRLréRBFRM&IIRILMAGARPr i sing: code for ascertaining
whet her to add or renobve a nei ghbor relation based at |least in part on

i nformati on associ at eddafor kseentamper whétberdo addi onemeaye prewighbystctation dastdcode
for dispatching a{ [Qm.t hgrt% er 0ti ans aandirtrg¢1agﬁggnt System.an adgl Qr renove
request to a base gtar Pon oM YO ™Mhe cS?Pﬁuate Wprogpg?n p? 3&ugt OfEE4l'm 10,
wherei n the nachigemexgicut abl e instructions further conprising

comuni cating a request to forbid establishnent of an X2 interface to a

nei ghboring cell or gp@@fyrgfsp@t@hmg_from the operations and management system an add

or remove request to a base station.

11.  The computer program product of claim 10, wherein the machine-executable
instructions further comprising communicating a request to forbid establishment

of an X2 interface to a neighboring cell or group of cells.

12.  The computer program product of claim 10, wherein the machine-executable
instructions further comprising communicating a request to forbid handovers to

a neighboring cell or group of cells.

13. The computer program product of claim 10, wherein the machine-executable
instructions further comprising communicating a request to forbid removal of

the relation from a neighbor relations table maintained by the base station.

14.  The computer program product of claim 10, wherein the machine-executable
instructions further comprising receiving updates from the base station, the

updates relate to a neighboring cell.



12. The computer program product of claim 10, wherein the
machi ne- execut abl e instructions further conprising communi cating a request
to forbi dwbanadonsers to a nei ghboring cell or group of ceCrais23/04ithe
conput er program product of claim 10, wherein the machi ne-executable
instructions further conprising conmi¥ cating a request to forbid renoval
of the relation froma neighbor relations table maintai ned by the base
station. 14. The conputer program product of claim 10, wherein the
machi ne- exdéut alilhe comptiteu pidgaais pfadut hercldantly, iwbkieih the eeictinegxuvqadatiles from
t he base station, the updajes relate to .a neighboring cell.15. The conputer
program product B¥ruehnsHHECr cRRwFiging sphciting ﬁmr?eneé&@&ﬁfejﬁwit%@%rucu ons
further comprisign okl 6} thd¥hst LabR sBRIsARRPhafic] Ak tfbor Al ned
by the base station, sta%’usen[?lrséor rrat’ison Sr egar 3tlrlng ng}%gi%gé roéth %ﬁ. 16.
The conput er program product of claim 10, wherein the machi ne-executabl e
i nstructions. f urtheeomporp pragraing pooamusti ctini 19g wihetear tht yndchineraxadutaric f or
establishing an X2 interface to a neighboring cell. 17, A metqhod utilized
in wreless com%ﬁﬁﬁu&té?qs()fﬁrt%%fscpml,smgr‘f@nﬁ%’t néﬁﬁﬁ?l'iyslflﬂ)é‘?”a‘é?i‘b %ying a
nei ghbor addi ti g,k D Aierta e RPN LEEPMa threshold to control an
automati c nei ghbor relation function; and updating a |ogical relationship
associated with the automatic nei ghbor relation function tasked with naking
deci si ons dbiout Acelethodaddiiitz¢dinsyiedlcsebmniaiicviah Sydass thamethedsdémptisipgrt on
t he nei ghbor addition threshold or the neighbor renoval threshold; o
updating a | ogi cal répﬁ’ﬂqyé%%Pﬁg]é‘%%@gﬁlélPB(ﬁhfﬁﬁ% ?%nea&%%m%v mr@%ls[sir
rel ation functi Qf.sasaH aWohfdiraki Hﬂorq@lca.{iﬁril ﬁ[?rgti@t}?%‘dﬁ cell additions or cell
renoval s from a nel ghbor relati on§ tabl e based at’ [east in part on the
nei ghbor additi on thnupditolgh logichhrelatenginbassocieted vath thipestatidneigBborThe
met hod of claim17, further conprising using an el ectroni.c device for
el oyi ng t he ndAHBLRSHI PG vt BeKR deoro P e gLk b el
threshol d. 19. Thgovut Hadd af (e & parldn HhRIMbr idIRicIRhERRAR oReidi ti on
threshold is based at least in part on a nunber of times that a neighbor
cel | is reportedcighboi iemevilithesdhqldrdrod of time with a signal quality that
exceeds a signal qualulpzié/th{[ghar 1%%*&81' r%lationship associated with the automatic neighbor

relation function tasked with making decisions about cell additions or cell

removals from a neighbor relations table based at least in part on the neighbor

addition threshold or the neighbor removal threshold.

18. The method of claim 17, further comprising using an electronic device for

employing the neighbor addition threshold or the neighbor removal threshold.

19.  The method of claim 17, wherein the neighbor addition threshold is based at
least in part on a number of times that a neighbor cell is reported within a fixed

period of time with a signal quality that exceeds a signal quality threshold.

20.  The method of claim 17, wherein the neighbor removal threshold is based at
least in part on a number of times that a neighbor cell is reported within a fixed

period of time with a signal quality that falls below a signal quality threshold.

21.  The method of claim 17, wherein the neighbor addition threshold is based at

least in part on a number of times that a neighbor cell is reported within a fixed



20. The nethod of claim 17, wherein the neighbor renoval threshold is based
at least in part on a nunber of times that a neighbor cell is reported
wi t hin a woxea/eositod of tinme with a signal quality thatcfraise@beizow a
signal quality threshold. 21. The nethod of claim 17, wherein the neighbor
addition threshold is based at |east 3ln part on a nunber of tines that a
nei ghbor cell is reported within a fixedperiod of tinme and the nunber of
times that the neighbor cell is reported within the fixed period of tine
exceeds an addi tpedad bhtigs hnd the n2izhbell bftinred thatthoheighBormoell 7s repbrédwithinhe

i gh I hol d i.s based at | t i t nmb f times
Chat a nel ghbor el Ted BTPaBsAmEd e chPh e PXEEBeKt od of time and the
nunber of times that the neighbor cell is reported within the fixed period
of time fabhs bl and IR A 171WESRA the RRbOIARRA AlciRoigRELABY G | 1
W rel ess comuni cation systens, 'the apparatus conprising: a nenory that
retains instructi¢asns paed ot elirhiger o6 tinick it @heighber d3l iarcpordevithin 4 fixxas a

i ghb L1 ted b t inal i fixed ti [ |,
ot ecting an evRtoNREES ARG USAMGISLR EeF TROTF apBhbael s eadtd Bty od
nunber of 1 i Mes Afitka3H o oA bR, ARGy A1 hidbilop based at 1 east in
part on the detecting;, and a processor, coupTed to the nenory, configured
to execute the instructions retained in nmenory. 24. The apparatus of claim
23, wher ei 23t he Ariphdraus opdralile dnwirsleeséamhinsb&tbnosy stomis thabpedatby a base
station. 25. The apparatus of claim23, wherein the nenory further retains
instructions rel’8P885{8: counting or storing the nunber of tines the

nei ghbor cell is rep%ﬁﬁ&ﬂox?ﬁhétf}@taﬁﬁ%?s%cﬁﬁs%l@%'dt@) @oﬁrﬂﬁﬁfoir§§)ﬁn%ia”e interval

where a signal quality of e nel ghbor ce exceeds a threshol 26. The
appar at us of cl aumb2Bof twhex anmghtive celk moeyorfadritytrmracress &irmsnal ms & fined fimas

related to detecting,the event where the neighbor. cell js reported at |east
Lhe T 1 xed numberM6Mak UGS o eah b o ¢ 9T oF1l BrePorshghBa et exceads
a threshol d. 27.p,ther eRRasabasc@blRhidk NhbvhRIRion bhite ARABY M phHlhher
retains instructions
the detecting; and
a processor, coupled to the memory, configured to execute the

instructions retained in memory.

24.  The apparatus of claim 23, wherein the neighbor relation is established or

maintained by a base station.

25. The apparatus of claim 23, wherein the memory further retains instructions
related to counting or storing the number of times the neighbor cell is reported
by the access terminal in the fixed time interval where a signal quality of the

neighbor cell exceeds a threshold.

26. The apparatus of claim 23, wherein the memory further retains instructions
related to detecting the event where the neighbor cell is reported at least the

fixed number of times and a signal quality of the neighbor cell exceeds a

threshold.

27. The apparatus of claim 23, wherein the memory further retains instructions
related to detecting the event where the neighbor cell is reported less than the

fixed number of times in the fixed time interval.



related to detecting the event where the neighbor cell is reported |ess
than the fixed nunber of tinmes in the fixed tinme interval.28. The apparatus
of cl ai maB,20aBeitn the nenory further retains instrucPCcons200loat2ed t o
detecting the event where the neighbor cell is reported | ess than the fixed
nunber of times in the fixed tinme int¥rval and a signal quality of the

nei ghbor cell exceeds a threshold. 29. The apparatus of claim 23, wherein
the nenory further retains instructions related to establishing the

nei ghbor rel ati on when the nunber of tinmes the neighbor cell is reported by

t he access Jger NiMalappatatub f Elaed3 twigeih MhEh¥é@bryafiekhar @tgnahstaieabhd y of the
nei ghbor cell exceeds a threshold. 30. The apparatus of claim 23, wherein

the menory furt felpted de detpefingriBe evrat whais theneigllrcell isarperfaddetstibamide ghbor
relati on when t i . i | unber of
times in the fiQ%ﬁgﬁpﬁggﬁﬁPgﬁ%ép&ﬁ§@§%$k%§gﬁ%§?§?gE%g¥&2§%%%$§§?gmherein
t he menory furt meighbet@ilnkcedds itketstiodds rel ated to renovi ng the nei ghbor
rel ati on when the nei ghbor cell is reported | ess than the fixed nunber of
times in the fixed tinme interval and a signal quality of the neighbor cel
exceeds a tHr esHdrcarpastus ahclaim s avipscis pleg mpmery Mrthpr isfadts<nsBIeHON cat i on
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related to counting or storing a nunber of tines a neighbor cell is
reported by an aeiphbsr deflrisrtapatted by ehefdcyed tdrinimenl imthe Mixad tinddheetal agd an event
where the neighbor cell is reported at |east fi xed nunber of tines, and
establ i shing a ﬁb%n@h%@#”wglté?rlﬁﬁh‘?%Cﬁﬂﬁé?eﬁa%ﬁ“?sé‘P -ion tabl e based at

| east in part on the detecting; and a processor, coupled to the nenory,

configured,jo e I t - T i } AV .
appar at us 3?'cIg?%$§§?£&§8¥g$%ﬁ?%Qmﬁgéaﬁ%%®6@§ auﬁ%ﬁ?@%ﬁ%ﬂgﬁﬁgngg abl i shed
or mai ntai ned byeclatchas eensdvadig tho ndghbdihrelasipp ahah ts ighbbacd i82¢ponfedissn t he

menory further retajns instructions related to establishing the neighbor
relation in theﬂi‘?é‘i'bﬁgé?&?‘épléﬁirioéﬁgle@é‘b?hé R MHECRRber of times the
nei ghbor cell is reported by the access termnal in the fixed tine interval

and a signal q uaflhieta}ﬂpﬁtltug e QQR)%ergiﬁltﬂle 1%1%8%1&& REEIRLHictions

related to removing the neighbor relation when the neighbor cell is reported less
than the fixed number of times in the fixed time interval and a signal quality of

the neighbor cell exceeds a threshold.

32.  An apparatus operable in wireless communication systems, the apparatus
comprising:

a memory that retains instructions related to counting or storing a
number of times a neighbor cell is reported by an access terminal in a fixed time
interval, detecting an event where the neighbor cell is reported at least a fixed
number of times, and establishing a neighbor relation in a neighbor relation table
based at least in part on the detecting; and

a processor, coupled to the memory, configured to execute the

instructions retained in memory.

33. The apparatus of claim 32, wherein the neighbor relations table is established or

maintained by a base station.



35. The apparatus of claim 32, wherein the nenory further retains
instructions related to renoving the nei ghbor relation fromthe nei ghbor
rel at i onswoabds13ndsen t he nei ghbor cell is reported | essPChas2alo4f20ked
nunber of tinmes in the fixed time interval. 36. The apparatus of claim 32,
wherein the menory further retains iStructions related to removing the

nei ghbor relation fromthe nei ghbor relations table when the nei ghbor cel
is reported |l ess than the fixed nunber of tinmes in the fixed tinme interval
and a si gnal. qudlhctappahtut béclamn ghbolicreialthe mxmesdfirtact detagshiabtelictidds  An
apparatus operable in a wireless cq ni cati on syste t he apparat us
conpri si ng: neargafed o e%%'ﬁlﬁﬁwgﬂaﬁn% ﬁ?jatépnﬂaﬁ%%?elgh%ff%@nétﬁéw Bor cel |
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detecting an event ere the nei gh or ce I's repgrte at Teast a fixed
nunber of ti mes fisied hinw itteeval axdeal sighateubhtyenfyiad neighbmnself orceedst athldsbdlidng a
nei ghbor relation based at |east in part on the neighbor cell being
reported at |east the fixed nunber of tinmes within the fixed tinme interval;

and neans for establishing a neighbor relation in a set of neighbor
rel ati ons Based Tae appaaius phclaan 82.onharpis themgmpsr fugthpr reénsigstrusgont ed at

| east the fixed | ik hi i LATey. | . he
apparatus of cl é@%?g re\%oevﬁllééﬁggl #gﬁlﬁ%@ﬁ%ﬁﬁ %Eﬂoﬁﬁt?g%% llgﬁ%&{} %ﬁ%{?gftﬁtéls%%}}% event
wher e t he nei ghhloy ndghtor call iseppurtcddeatthdnetis fixtdeurhbored timestie thedfx et itinfes

within the fixed ti interval and a signal quality of the neighbor cel
exceeds a thresH¥Fd239. The apparatus of claim 37, wherein the neans for
detecting identifies the event where the neighbor cell is reported |ess

t han the fiyed I hthin. i i i.nter. . The
appar at us 3? cl gi‘ﬁ %%g{}?&‘if%tg; gl?[ﬁn ’e\pﬁrféé%lﬁgﬁef lfélre Bﬁgg't %‘5@? rnﬂge&ﬁ%é}régl Clnélgs t he event
wher e the nei ghhelateded tene/itigetho mtgtibdrasktivh &ont the ntigkbel rolatibey table viliches

within the fixed tine interval and a sjgnal _quality of the neighbaor. cell
exceeds a_thresﬁ%q%ﬁlgh’@rcq*[@r Afn ey e il Wgermmsm&?gﬂwgme for
establ i shing reqmu&s| 4 signal quality of the neighbor cell exceeds a threshold.

37.  An apparatus operable in a wireless communication system, the apparatus

comprising:

means for counting or storing a number of times a neighbor cell is
reported by an access terminal in a fixed time interval;

means for detecting an event where the neighbor cell is reported at least a
fixed number of times within the fixed time interval,

means for establishing a neighbor relation based at least in part on the
neighbor cell being reported at least the fixed number of times within the fixed
time interval; and

means for establishing a neighbor relation in a set of neighbor relations
based at least in part on the neighbor cell being reported at least the fixed

number of times within the fixed time interval.

38. The apparatus of claim 37, wherein the means for detecting identifies the event
where the neighbor cell is reported at least the fixed number of times within the

fixed time interval and a signal quality of the neighbor cell exceeds a threshold.



nei ghbor rel ation based at |least in part on the neighbor cell being
reported | ess than the fixed nunber of tinmes within the fixed tinme

i nt er val .wo2oo09Tiseo3appar at us of claim 37, wherein the neanos/usesosmst2abl i shi ng
removes the neighbor relation in the set of neighbor relations based at

| east in part on the neighbor cell beldng reported | ess than the fixed
nunmber of tinmes within the fixed tinme interval. 43. The apparatus of claim
37, wherein the neans for establishing renoves the neighbor relation based
at | east i9par tThenppiretusef ghieBs7 cehdreibehagcirsfor d@ektingsdentifianthchecdt xed
nunber of tinmes within the fixed interval of ti and a signal quality
exceeds a t hresHBICE thw.elg*?h%r sppareReted tops %P%F%HFW? BB HIMNEeWHRANS ™ f or
establ i shing renpyves.ddige fgiQhbor relation in the set of neighbor relations
based at |east in part on the neighbor cell being reported | ess than the
fixed nunber of times within the fixed interval of time and a signal

qual ity exdeeds Thetabpastu®bficlaim 37, wherein the means for detecting identifies the event

where the neighbor cell is reported less than the fixed number of times within

the fixed time interval and a signal quality of the neighbor cell exceeds a

threshold.

41.  The apparatus of claim 37, wherein the means for establishing removes the
neighbor relation based at least in part on the neighbor cell being reported less

than the fixed number of times within the fixed time interval.

42.  The apparatus of claim 37, wherein the means for establishing removes the
neighbor relation in the set of neighbor relations based at least in part on the
neighbor cell being reported less than the fixed number of times within the fixed

time interval.

43. The apparatus of claim 37, wherein the means for establishing removes the
neighbor relation based at least in part on the neighbor cell being reported less
than the fixed number of times within the fixed interval of time and a signal

quality exceeds a threshold.

44. The apparatus of claim 37, wherein the means for establishing removes the
neighbor relation in the set of neighbor relations based at least in part on the
neighbor cell being reported less than the fixed number of times within the fixed

interval of time and a signal quality exceeds a threshold.



