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[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. In such a
system, each terminal can communicate with one or more base stations via
transmissions on the forward and reverse links. The forward link (or downlink) refers
to the communication link from the base stations to the terminals, and the reverse link
(or uplink) refers to the communication link from the terminals to the base stations.
This communication link can be established via a single-in-single-out (SISO), multiple-
in-signal-out (MISO), or a multiple-in-multiple-out (MIMO) system.
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(Ng) receive antennas for data transmission. A MIMO channel formed by the Ny
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summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.
[0009] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with facilitating
managing cells in a multi-carrier system. In one aspect, a method, apparatus, and
computer program product is disclosed for facilitating execution of automatic neighbor

relation (ANR) functions from a base station. Within such embodiment, the base station

receives neighbor cell detection data from an access terminal, which identifies neighbor
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[0013] FIG. 2 is a block diagram of an exemplary base station unit in
accordance with an embodiment.

[0014] FIG. 3 is an illustration of an exemplary coupling of electrical
components that facilitates execution of ANR functions in a base station in accordance
with an embodiment.

[0015] FIG. 4 is a block diagram of an exemplary OAM system in accordance

with an embodiment.
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DETAILED DESCRIPTION

[0024] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific 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.

[0025] The techniques described herein can be used for various wireless
communication systems such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA), orthogonal
frequency division multiple access (OFDMA), single carrier-frequency division
multiple access (SC-FDMA), High Speed Packet Access (HSPA), and other systems.

The terms “system” and “network” are often used interchangeably. A CDMA system
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transmission from the network to the user equipment (UE). As used herein,

D

transmission from the network to the user equipment UE can be referred to as the
“downlink” (DL). Transmission methods can allow data rates of several Mbits/s. High
speed downlink packet access (HSDPA) can increase the capacity of mobile radio
networks. High speed uplink packet access (HSUPA) can optimize data transmission
from the terminal to the network. As used herein, transmissions from the terminal to the
network can be referred to as the “uplink” (UL). Uplink data transmission methods can
allow data rates of several Mbit/s. HSPA+ provides even further improvements both in

the uplink and downlink as specified in Release 7 of the 3GPP specification. High
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base stations 132) In another embodiment, because neighbor relatlons are cell-based,
the neighbor list can be cell-specific (i.e., each cell can have its own neighbor list),
although the ANR function is base station-based. Moreover, it is possible to have an
ANR function manage multiple neighbor lists (e.g., one for each cell). Under either
embodiment, UE 120 may be instructed by base station 130 to measure/report on any of
several types of cells including the serving cell, listed cells (i.e., cells indicated by the E-
UTRAN as part of the list of neighboring cells), and detected cells (i.e., cells not
indicated by the E-UTRAN but detected by the UE).



al t hough the ANR function is base station-based.

Moreover, it is possible to have an ANR function
woraevagetosdll ti pl e nei ghbor lists (e.g., one forPERTK2009/039016

cell). Under either enbodi ment, UE 120 may be

i nstructed by base statlon'ﬁso to nmeasure/report on

any of several types of cells including the serving

cell, listed cells (i.e., cells indicated by the

FOBRAN as Rafet‘rncg ndxine Fiigs?, adslociedigiay ofrag exempByy bapdtation

detected cells el l's not |nd|caﬁed by

E“EFF’F@&RP%%?C%%&@ %b‘B‘ic)nleHTelS O Videsh 3% lnétfaé?dp %ﬁif station unit 200
fn% FilGudeprolesHr6kh ghﬂg ha rﬁémﬁr@ c%ﬁﬁ;'ége@rﬁo b3§® resource control
a an

tron unit 1n ac nce wt iment iI's
(RR)@) cheniponAst 2300 (etM antexfacelrasmos 2o nandm NR A0 timaycomponent
%ﬂ@lude processor conponent 210, nenory conponent 220,

io resource control (RRC) conmponent 230, QOAM

E gl face GPSRORBEL:, REssARGmPORe NG i A fEERB R Ecute
[0033] In one aspect processor conponent 210 is

@@nputguﬂree@ahlqaln@&ec&@me redeag bt Earforeirdgzdlye fiapduraliotdf dwections.

Er ast ed to ang) an%né%if rac Sura er ?ér ofu esoonsS
GEEss %‘%m% nen“t £6 e BReEsy UG BB o LY a
pédicaadd ﬁo}ﬁn@ﬁyzﬁ@@ﬁﬁﬁﬁéﬁ& tdexdicominfthida@dafiiérh Wasd@ation unit 200
information to be conmmuni cated from base station unit

ahorgraring EHermationdhat spb pertiized byHagmenyfopwonent|229 ggdio
R oEL Bt ARRO S il 12 O TR AU s AL | i ANR

fumedén ormp@rpPO2ENtA &bflonafgdir hitanativeyy, prockdoe coaponsat §10 may
sor, conponent 210 may be configured. to CO

groc %Bro
TeURRshte cOBHI Y 9t 8108¢ C%@%legisaf Pt ation v
[d83f] | n apglhgs a %ﬁ)@??ﬁemd}?% o&%ﬁ'@%"%ryouﬁ%&)td ﬁrocessor

coupl ed to process c¢omponent 210 and confi gured
strop@cooPiilindrconé gaath Itcestoresionumtaracaxiabbcen&mmeWmcuted by

210. Me t 220
BloSESRT Ry e o prppne R s GreopiBted 1 Sore any
I)B/Qﬁl%lrélfty gpbther tpésustidach ﬁaﬁal eaerg%hedfeqmo@dlmdo yaT¥adio
radi o resource control mmgponent 230, M
a

reﬁtnerm gerdrad GRB O M eernpontot 2%(h @m« mmmpomr_ltc?éh@p@nﬂéthNR
gun%%orllvgo pédlleg 2 ewnﬁmzzcoon? Qe e226 gn he E&gﬁj%féenda@l a number of

er o rons, 1nclu

diafemcaORRSS 0N MBEIMdinp ak t@fdysmk&@&s G dMRITD) BatteRabdtked memory,
di sk, magnetjc tape, etc. Various features can al so be
harg |dé%1femae@etx9ﬁaw ﬁ’@rrafr@w% fRgBtesran2drg, begppiemggted upon memory

&&gﬁ&%ﬁ??ﬂﬁ shs p&.;b'i’%&oﬁ a &‘Qlt‘fto%?tlé Badk u n¢ésgg, RE ofta cdundant

ant Array o epen Ives ¢ uration
Ao of IepeddensDriatsabnfipaggost at i on unit 200 al so

Bﬂ%'éﬁg Sor 6, ﬁ@%ﬁn’é el%tfegéﬁanm@%ﬁ%%ﬁégl% Ulcsigg RES; qosmonent 230
RARE iSL&IJIQMo processor component 210 and configured to interface base station
unit 200 with any of a plurality of access terminals. In a particular embodiment, RRC
component 230 is configured to facilitate communications between the base station unit
200 and an access terminal, wherein measurements pertaining to cells detected by an
access terminal are requested and received from the access terminal via RRC
component 230. For instance, RRC component 230 may instruct the access terminal to
ascertain the global ID of a cell detected by the access terminal, wherein such
instructions may reference a physical ID corresponding to particular measurements

received from the access terminal.



unit 200 with any of a plurality of access term nals.
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requests from the OAM system).
[0038] Turning to Fig. 3, illustrated is a system 300 that facilitates execution of
ANR functions in accordance with aspects disclosed herein. System 300 can reside
within a base station, for instance. As depicted, system 300 includes functional blocks
that can represent functions implemented by a processor, software, or combination

thereof (e.g., firmware). System 300 includes a logical grouping 302 of electrical

components that can act in conjunction. As illustrated, logical grouping 302 can include
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of a plurality of other types of data including data generated/obtained by any of
receiving component 430, ANR manager component 440, and/or transmitting
component 450. Here, it should be noted that memory component 420 is analogous to
memory component 220 in base station unit 200. Accordingly, it should be appreciated
that any of the aforementioned features/configurations of memory component 220 are
also applicable to memory component 420.

[0042] As illustrated, OAM system 400 also includes receiving component 430

and transmitting component 450. In an aspect, receiving component 430 is configured
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logical grouping 502 can include an electrical component for receiving neighbor cell
detection data from an access terminal 510. Further, logical grouping 502 can include
an electrical component for receiving neighbor cell management data from an OAM
system 512, as well as an electrical component for automating an update of a neighbor
list based on the neighbor cell detection data and the neighbor cell management data

514. Additionally, system 500 can include a memory 520 that retains instructions for

executing functions associated with electrical components 510, 512, and 514, wherein
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[R48] | ONS 1n another aspect, the eNB informs the OAM of updates to the neighbor
list. Upon receiving a neighbor list update from the eNB, the OAM may in turn update
the ANR whitelist/blacklist and ANR X2 blacklist/whitelist. As illustrated, the updated
ANR whitelist/blacklist and ANR X2 blacklist/whitelist may then be provided to the
eNB for subsequent ANR processing.

[0049] With respect to functionality in the OAM, it should be appreciated that
neighbor list update reports from the eNB are visible to both the EM layer and NM
layer. It should also be appreciated that the ANR X2 blacklist/whitelist and ANR
whitelist/blacklist can be sent from NM layer to EM layer and from EM to eNB,



subconponent. Simlarly, with respect to the X2
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handover relations subcomponent residing in the eNB. However, with respect to the X2
Relations, the address of a target eNB/cell to be added/removed from the neighbor list is
determined by the X2 relations subcomponent residing in the OAM. All other aspects
of the hybrid model are substantially similar to both the distributed model and the
centralized model.

[0052] Referring now to Fig. 9, a wireless communication system 900 is
illustrated in accordance with various embodiments presented herein. System 900

comprises a base station 902 that can include multiple antenna groups. For example,
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reverse link 920 can utilize a common frequency band and forward link 924 and reverse

link 926 can utilize a common frequency band.

[0054] Each group of antennas and/or the area in which they are designated to
communicate can be referred to as a sector of base station 902. For example, antenna
groups can be designed to communicate to access terminals in a sector of the arcas
covered by base station 902. In communication over forward links 918 and 924, the
transmitting antennas of base station 902 can utilize beamforming to improve signal-to-

noise ratio of forward links 918 and 924 for access terminals 916 and 922. Also, while



PDAs, and/or any other suitable device for
comruni cati ng over wireless comuni cation system 900.
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term nal. 1050 described below. In addition, it is tq
precsyfpiaiaphtleg o peftmye shangelicsnonsa ot @Hkﬂwbﬁxeée%@d coded
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described herein to facilitate W rel ess mmuni cat 1 on
tiodulgtion scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift

keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation

(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data
rate, coding, and modulation for each data stream can be determined by instructions
performed or provided by processor 1030.

[0058] The modulation symbols for the data streams can be provided to a TX
MIMO processor 1020, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 1020 then provides Nr modulation symbol streams to Ny



bet ween. [0056] At base station 1010, traffic data for
a nunber of data streans is provided froma data
weowwaei8912 to a transmit (TX) data processorPQDU&2009/039016

According to an exanple, each data stream can be

transmtted over a respectlée antenna. TX data

processor 1014 formats, codes, and interleaves the

traffic data stream based on a parti cul ar codi ng
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M MO
e formeg brd X MM Chvaarsaeted 28iagA s dats alfﬁcessor 1014 at base
kﬁ it ers 1022a through 1022t are transmitted from
antennas 1024a through 1024t, respectively. [0060]
A062Lcess Agrrotassdr 1006 0an pd‘rfbdﬁdaﬁyl snietrhmd windudvatlelle technology

signals are received
19['1126 as discussed above. Further, processor 1070 can formulate a reverse link

message comprising a matrix index portion and a rank value portion.

[0063] The reverse link message can comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message can be processed by a TX data processor 1038, which also receives traffic data
for a number of data streams from a data source 1036, modulated by a modulator 1080,
conditioned by transmitters 1054a through 1054r, and transmitted back to base station
1010.

[0064] At base station 1010, the modulated signals from access terminal 1050

are received by antennas 1024, conditioned by receivers 1022, demodulated by a



by NR antennas 1052a through 1052r and the received
signal from each antenna 1052 is provided to a

w0 e@paetBye recei ver (RCVR) 1054a t hrough 1054PCT/ES2009/039016
recei ver 1054 conditions (e.g., filters, anplifies,
and downconverts) a respectlPve signal, digitizes the
condi tioned signal to provide sanples, and further
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base station [ 0064] At base station 1010, the
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Ilnk nessage transmtted by access term nal 1050.

M®6Ther, pbededzedrantcnso | cqyptf@iég secehver &) iaesesbifor receiving
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manage, etc.) operation at base station 1010 an

arswyger dodinaed fosmnsmitiipe deip e pthersigpastd & econtrol signals,
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store program codes a
Rrcaged slarssd ﬁ)taﬁionim dellL OIA0yacians adpsas,esd gatiorc biffuhat ¢ropisy
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multiple receivers 1102 and multiple transmitters 1104, e.g., an individual receiver 1102

for each sector and an individual transmitter 1104 for each sector. Processor 1106, may
be, e.g., a general purpose central processing unit (CPU). Processor 1106 controls
operation of base station 1100 under direction of one or more routines 1118 stored in
memory 1110 and implements the methods. 1/0O interface 1108 provides a connection to
other network nodes, coupling the BS 1100 to other base stations, access routers, AAA
server nodes, etc., other networks, and the Internet. Memory 1110 includes routines
1118 and data/information 1120.

[0068] Data/ information 1120 includes data 1136, tone subset allocation

sequence information 1138 including downlink strip-symbol time information 1140 and



derive frequency and inpul se response estimtes for
the uplink and downlink, respectively. [0066] Fig. 11
WO douge4083 es an exenpl ary base station 1100 i nPCT/US2009/039016
accordance with various aspects. Base station 1100
i npl enents tone subset allddation sequences, with
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routines 1118 and data/infornmation 1120. [0068] Dat a/

stpoymiol 6 riS.’EQt@lg peénte é@n@m theraspsubserboeatiog sequence used by
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it e get neniﬂlbﬁ%tq bsrillogated to the étrlmsa!elb@haewsmdrﬁﬂger cell and
1146
| n%qsﬁﬁﬁgﬁgg&f%ﬁ%w?lbg SlopF fix fﬁS&“{éﬁ&ﬁo ID 1152,
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RS Fadhel DU | DD BEeE i s at Rghis st ks vl
PRsfeSfudlitydRport feedback information. Terminal ID 1150 is a base station 1100
assigned ID that identifies WT 1 1200. Sector ID 1152 includes information identifying
the sector in which WT1 1200 is operating. Sector ID 1152 can be used, for example, to
determine the sector type. Uplink channel information 1154 includes information
identifying channel segments that have been allocated by scheduler 1126 for WT1 1200
to use, ¢.g., uplink traffic channel segments for data, dedicated uplink control channels
for requests, power control, timing control, etc. Each uplink channel assigned to WT1
1200 includes one or more logical tones, each logical tone following an uplink hopping

sequence. Downlink channel information 1156 includes information identifying



control routines 1124. Base station control routines
1124 includes a schedul er nodul e 1126 and signaling
wo ouitp®s83 1128 i ncl udi ng a tone subset al | ocat P@IUS2009/039016

routine 1130 for strip-synbol periods, other downlink
tone al l ocation hopping rodfine 1132 for the rest of
synbol periods, e.g., non strip-synbol periods, and a
beacon routine 1134. [0070] Data 1136 includes data to
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sl\é%%ﬁromzeg racrzrr%tsé ‘816 SeC gI‘SS olf g%leffdﬁ%aclorﬁfrgﬁt%aetl 137 controls the transmission
of a beacon signal, e.g., a signal of relatively high power signal concentrated on one or a
few tones, which may be used for synchronization purposes, ¢.g., to synchronize the
frame timing structure of the downlink signal and therefore the tone subset allocation
sequence with respect to an ultra-slot boundary.

[0074] Fig. 12 illustrates an exemplary wireless terminal (end node) 1200.

Wireless terminal 1200 implements the tone subset allocation sequences. The wireless



identifying the state of operation of WII 1200, e.g.
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td @ASMHiIRhyStaRRl R 1SDDES 2 BRWILBK ARG AGRE AR the base

hoppi ng rout’ine 1132 constructs downlink tone hoppi ng
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i nf or mat i 1142, and.downl i nk. channel.. i nf or i on
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gestar IDBefemAtion L4t andimede mdormragios 124 Uplmseliasa¢lanfognation
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P B0 eR ARy FPPECrkPL RN Y Sl AHOERbgol. Eech upii
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’[}%@ lbedicBe . R BeGedesdiddhleclR. Dok Chfne 1704 aN6h YU PBicludes
an encoder 1214, a processor 1206, and nenory 1208
wiiproiatian edantifyphg downlink channel segments that have been assigned by a base
station to WT 1200 for use when the base station is transmitting data/information to WT
1200. Downlink channels may include downlink traffic channels and assignment
channels, each downlink channel including one or more logical tone, each logical tone
following a downlink hopping sequence, which is synchronized between each sector of
the cell.
[0077] User info 1236 also includes terminal ID information 1242, which is a

base station-assigned identification, base station ID information 1244 which identifies



together by a bus 1210 over which the various el enents
1202, 1204, 1206, 1208 can interchange data and
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g., request channels r contr annel s and
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fREKERE 8stRifpdi f ferent between each sector type of a
cell and between adjacent cells. Downlink channe
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channel s. may include downlink traffic channels and
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routine 1232 for the rest of symbol periods, e.g., non strip-symbol periods. Tone subset
allocation routine 1230 uses user data/info 1222 including downlink channel
information 1240, base station ID info 1244, e.g., slope index and sector type, and
downlink tone information 1254 in order to generate the downlink tone subset allocation
sequences in accordance with some aspects and process received data transmitted from
the base station. Other downlink tone allocation hopping routine 1230 constructs
downlink tone hopping sequences, using information including downlink tone

information 1254, and downlink channel information 1240, for the symbol periods other

than the strip-symbol periods. Tone subset allocation routine 1230, when executed by



base station-assigned identification, base station ID

i nformati on 1244 which identifiesthe specific base
war@viipiss hat WI' has establ i shed commruni cat i onBCTMIB1909/039016
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sector of the cell where WE11200 is presently | ocated.

Base station I D 1244 provides a cell slope value and
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[0081] When the embodiments are implemented in program code or code
segments, it should be appreciated that 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 program
statements. A code segment can be coupled to another code segment or a hardware
circuit by passing and/or receiving information, data, arguments, parameters, or memory

contents. Information, arguments, parameters, data, efc. can be passed, forwarded, or



downl i nk tone hoppi ng sequences, using information

i ncl udi ng downlink tone information 1254, and downli nk
w@eb@anio8s nf or mati on 1240, for the synbol periPdBEUSLE039016

than the strip-synbol periods. Tone subset allocation

routine 1230, when execut ed2byprocessor 1206, is used

to determ ne when and on which tones the wrel ess

termnal 1200 is to receive one or nore strip-synbo

shugsndtted fsingrusy haablestians orludiiemepbiyhatingi@nessage passing, token

al | ocati on hoppi ng. routine 1230 uses a tone subset

BB aRStYAT T PHBIPN. g ongditionally.in é?rﬁ%ﬁfrpaﬁtsffﬁe alepegnd/or

o 0 . I

R L RS i in o s & S g oo Righar S odes

embodnsteuttions ¢ihe nfaomiot reudsbld esdninh edd/omgoniyeiter readable medium,

[ enented in Qa dware, software, fir re, or any

SO AALCF G OtHPEY S%fn.to P OMRPEERRSIERPOfUSof t war e, the

foosaf i ons mBYa RO R cPBntafiod, R @ BAdi§ R deY@be@BieRfcan be

or nore instructions or code on a conputer-readabl e

replcmentetonthunedulesdagaprecedens.fungivinscad sponhtheopgsiorerthe

: ' d ' ' dia i ngl.udi :
e ber 12t ¢ OCRHFRE s T DG bR FlPRe? B
ExXceMcans pRbRs® . OTIRNAE My urft GhWead@plciRated Vilhin B @OYessor or

avai | abl e nedia that can be accessed by a conputer. By
myrn@k toégg%mai@p@s,sora HHWRSH CRict £ait beggpmmgyiapatively coupled to the

ERRR G e SR BB ABILEE “mgnet i ¢ ik

Hi088pge or Foit hiedrdwaighisipl cincsitanioa g e genccssrs urdts can e implemented
ot her mediumthat can be used to carry store . . .
Wé‘g}nr%’& P IRYF apicatien pecifirantearonTen s PASICh hiitabpignal

tc@ss&tsr(wgglk')g g%itggggﬁﬂ ﬁl;ocgﬁﬁhgb@cv%g %gpﬁf)gﬁﬁogrammabale logic

onput er. , y_connecti oh 1's proper r med
donpast(BEDs g idkliregmamhiabin gdoarresd FiPGAs), ipfodekrers obrtwaless,

is transmtted froma website, server. r. ot her renot
b R g, Fctop i o Athek tep Bty il iR ek e
fuMcB6RM RS ited Htdh, lorl combafkibRBlerddfne (DSL), or

wi rel ess technol ogi es such as infrared, radi o, and

H084bwave, Whiehastren dowxibed akeusliegluddsisarmpiss pEoretyinagre
En%gﬁlgl% %.alltria,. o[fl%lﬁmsg,rnow Bseslibeféc' N &e%grweoelv%%; & C&k‘,&%} ASmbination
'n rarea, radi o, and m EPonav e are i nelclded TR Y R

6eddnipdne®s 0@ nctRdbloFics Bb s 8f &Bcribifg tiadoRalcaiitned
i ncl udes conpact disc (CD), |aser disc, optical disc,
enbpdigentebu Ane pEowlingey M) therarigppy regpezathat Hrgy fuather

i SC W ' | - enr 2at i .
it So SRR SR AR B TBROSL | Sl
GCobbethdérmlooiimefits tiivainth dadetostndirhat all ssioh beerhti@isunhedifications and

within the_scope of computer-readable nmedia.. [0081
virEophE ek flouiie fespatend TSR ﬁl@f‘emegge&r%%n%ee gmore, to
e &RAethaLOIRAES indlhdSP AU d B cRRPHRCIALRE dthaiptitn 6PER
segnent can represent a procedure, a

claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a
claim.

[0085] As used herein, the term to “infer” or “inference” refers generally to the
process of reasoning about or inferring states of the system, environment, and/or user
from a set of observations as captured via events and/or data. Inference can be

employed to identify a specific context or action, or can generate a probability

distribution over states, for example. The inference can be probabilistic—that is, the



function, a subprogram a program a routine, a
subroutine, a nodule, a software package, a class, or
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"conprising"” as "conprising" is interpreted when
enpl oyed as a transitional word in a claim [0085] As
was@d1besein, the termto "infer” or "inferenceCT/U8I069/839016
generally to the process of reasoni ng about or
inferring states of the system environnent, and/or
user froma set of observations as captured via events
and/ or data. Inference can be enployed to identify a
specific context or acti dii.,AIMScan generate a
probability distribution over states, for exanple. The
i nference can be probabilistic-that is, theconputation
Whaigighakid. ity distribution over states of interest
ase§ on a consideration of data and events. Inference
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i gher,-1 e nts froma set of and/ or data.
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execution of automatic nei ghbor relation (ANR)
functions, conprising:

4. The method of claim 1, the receiving neighbor cell management data act
including receiving at least one of a handover blacklist or a handover whitelist, the
automating act including updating a handover relation aspect of the neighbor list as a

function of the at least one handover blacklist or handover whitelist.

5. The method of claim 1, the receiving neighbor cell management data act
including receiving at least one of an X2 blacklist or an X2 whitelist, the automating act
including updating an X2 relation aspect of the neighbor list as a function of the at least

one X2 blacklist or X2 whitelist.



enpl oyi ng a processor to execute conputer executable
instructions stored on a conputer readabl e storage
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ﬂ&g ngr&l tﬂ( ?%at?a E’)Ilr[g1 n ov‘gactt I%l@ﬁlélﬁﬁﬁéné) {H%él cighbor list to

metuded gdxﬁbad:llalrmeilv,edtfhm the@etass rogmiail.ghbor cel |

managenent data act including receiving at |east one

of an X2 bl acklist or an X2 whitelist, the autonmating

Act i ABe tgthed of ﬁ@&ﬂllrfgﬁbﬁ RIDIISINgHTA@PM R et cast apﬁlélon of the

LR Ry whRty P Cr O P 00 6F ol i m 1,

the receiving nei ghbor ceII managenent data act
receiv P address, the automating act

I
el ﬂghgwﬂwé&f |Ctﬁ‘§’%alnq‘)?26‘feé‘f13$ P@ﬁh‘agﬁs&ma&ﬁg%@t ata act
ﬁﬁlﬁﬂ@ecélbﬁ% tIf%léh'BSf' tdeplihe réqt'aeﬁdﬂi& S8 Zhbdr hsIﬁﬁdaW@feﬂﬁgst

of claim1l fdrther conpr|5|ng ransmi tting a nei gh
inctl,tdlrrgaqjéafast o dflacha@ddites yesla‘rem update qmn@fﬂwiatﬂonsxpdate the

AP i S s dig SndalRat e oaf BERhFHorer Pt R pspeetof the

ﬁélg]%drf’n‘sﬂ& dn RN &M tioni R o PR RRIghbE i@ Y FinctiOn bhie neighbor
access termnal, the global ID request corresponding

tigf updeteiresisetr cel | identified in the

11. A base station for facilitating execution of automatic neighbor relation (ANR)
functions in a wireless system, comprising:

a memory component configured to store computer-readable instructions;

a processing component coupled to the memory component and configured to
execute the computer-readable instructions, the instructions including instructions for
implementing a plurality of acts on the following components:

a radio resource control (RRC) component configured to facilitate
communications between the base station and an access terminal, the RRC

component configured to receive neighbor cell detection data from the access



nei ghbor cell detection data, the automating act

i ncl udi ng updating the neighbor list to include a
w@b@bab40BD recei ved fromthe access term nal. BCT/URE09/039016

met hod of claim1 further conprising transmtting at

| east a portion of the nei gAbor cell detection data to

the OAM system 10. The nethod of claim1, the

recei ving nei ghbor cell nanagenment data act including

r ecei wirmghad tiengfiibor ctli §étectiptataen idegifesip, neidgh®oneillglibetted by

i st ypdate request including at | east one of a

hando&@@cﬁ§ﬁg¥mﬁﬁiupdate or an X2 relation update, the

aut omat i ng kncl.ydi j : aTeT=

handover r %I?g{t?rgiég acls p ggl%ng ? Qﬁ% P%et?tgf?i‘g@?%lt %Ost O@S%ﬁ)n%etween
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rel at afent ANR)cib s CEI RRinh gbnfoni4ie R3Sy 84t8 Mat facilitates
conprising: a nenory conponent configured to store

conpupeformeaglatdbast pasANRciunetmaes; aad pr ocessi ng conmponent

exooute  nt ANTITEDd EARRBREN opBRisaRy bl bpdate o

| NSt r BeibhisuRSist, B nedider lifiiptaed bR Surction oMk avRAboME!1a
plurality of acts on the follow ng conponents: a radio

r esouP@BAgEHINE data prihy n@t&hﬁ@m@ﬂtdege@ﬁpm fdifded to
facilitate communications between the base station and
an access termnal, the RRC conponent configured to
t2cei Tee baseghinion of elaim défthc heighbatath nianagemdie data including a
accesséerninal, t he ne

ghbor cel |l detectiopn dat .
FABRENY (P Hgeitet RpBYCr CRlftian depdf & Tryehone lstcBe ANR function
E(?rﬁ]l%lﬂ%ﬁ{ éon@i%ufe'attg rdRER (ROIRRRASTY a CAThHAYE §Rabover relation

facilitate conmuni cati ons between the base station and
arbcoppoadnit,che ANR fimichorecamomc(iQaigened tte aytotagceally update the

[ nterfacge .conmpone configured to receiyve nei ghbor
e R G B E RS P e e Bl e Ghbor
cell managenent data including data that facilitates
perform ng at | east one ANR function; and an ANR. '
f3nct Thabasespoinenf cleonflil ghe edighboragt! orapgeadnt datgpaieding a
nei or 1jst.<4he neiaghbor.Jist. .
FBe RO R e v RS8R br st RN TR I i

oethgieat cagloliredad eskivenhdedrdmadLas abhaplas an X2akia6ion of
claim 11, the neighbor cell managenent data incl uding
subeamparentithe dptafuschomeniapansnt saafighicdrio autpmaticadly ypdate the X2

fk%tﬂ)%bdgﬁeclt bfthe nte&?lbé'\fﬁt fa%‘f&lhg tb the command.

14.  The base station of claim 11, the neighbor cell management data including at
least one of a handover blacklist or a handover whitelist, the ANR function component
configured to receive the at least one handover blacklist or handover whitelist as an
input to a handover relation subcomponent, the ANR function component configured to
automatically update a handover relation aspect of the neighbor list as a function of the

at least one handover blacklist or handover whitelist.

15.  The base station of claim 11, the neighbor cell management data including at
least one of an X2 blacklist or an X2 whitelist, the ANR function component configured

to receive the at least one X2 blacklist or X2 whitelist as an input to an X2 relation



conmponent configured to receive the conmand as an

i nput to a handover rel ation subconponent, the ANR

wo awvet124983 conponent configured to aut omati cal | pCTYPRBNE039016
t he handover rel ati on aspect of the neighbor Iist
according to the conmand. 23. The base station of
claim1ll, the neighbor cell nmanagenent data including
a command to update an X2 rel ation aspect of the
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©BAprE At theppighRMRIY ahe fynsHoR eﬁ% RE St@aﬁé%lﬂﬁ sty X2
tg%%tlcally update the X2 rel ati on aspect of the

nei ghbor |ist according to the command. 14. The base
station of claim11l, the neighbor cell managenent data

i6icl uThabasatstatieast claie 10fthanbighblawel ninagdthérs datarinduding an 1P
handov whitelist, the ANR functjon conpo
ey @P@é\l R diiciign ompenat senfisas o @H@%@&@rdaw the neighbor
HhQGKkmiktﬁfﬂhQRQQMer whitelist as an input to a

handover at1on subconponent, the ANR function

conmponent configured to automatically update a

handoVTae baselsattionnf aajprdl, thé itthiéace ebg]@bmernt ifursiter asnfégured to
function of the at |east ope handover I st or

Hé‘?ﬁ&&%l’flel Bbardist eport fathefpaMgystems f%n%ﬁ& |1%t|r%90rﬁ ipgluding a

iEmBS] SRR CC fabe ARBAETRRS: gt a T ncluding at | east
one an X2 Iac [ist or an X2 whitelist, the ANR

function conmponent configured to receive the at | east
d)&e XT hbbaelstatioh obclaXz 1\Whtht BIRIGEoragonant furthert cotnﬁgan’ed X2transmit

nsubconmponent, the, A nctign conponen
(gm Eguesh (e gfieds teamingl l?pf‘d PRI TRaiepExogtgsRpnding o a
gl%‘c;r ceff 1&eﬂﬁﬁ@@{ngth@ ﬁélghﬂ)&tceﬁ%eécﬂclé&p&atté Qﬂe ANR REc@n

st one X2 bl ackli st “or telist. . The base
smrapommt @fnﬁghmdm) Mt,ontahealkye;pgiht@dhe n@ghbqrﬂms'a@en@nde aglohal 1D
i ncl u nilPpP addresE the ANR functi on conponent
a

SR 8°%tt GFB%tal |y update the nei ghbor |i st

to include the | P address. 17. The base station of

¢4 ai mpidpadeRetibRbe efaﬁﬁql campRaent hi gbﬂ&ﬁ AGEHM: O &Eed to
to transmt a neighbor [ist report to0 the OAM system

trimgsnneatdbdson poition of @parcighbor talddatertian slatartathe @AM system.
updates made to the neighbor list. 18. The base
station of claim1l1l, the RRC conponent further

eonf i gHE Bekctstutibh dNSMIrh 1@ tﬁb ﬁ@%hbdr@eﬂ keS¢ dhfA8ncluding a
access termnal, the gl obal request correspondi ng

pejgbbandisgisiete reaudst, |t1@fielitf~’t1$1fh0é bist; upd@ﬂqéem@sfghbl@dmg @f Jeast one of a
ctig data t he Agg unction. col onfi gured
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neighbor list or an X2 relation aspect of the neighbor list as a function of the neighbor

list update request.

21. A computer program product for facilitating execution of automatic neighbor
relation (ANR) functions in a wireless system from a base station, comprising:
a computer-readable storage medium comprising:
code for receiving neighbor cell detection data from an access terminal,
the neighbor cell detection data identifying neighbor cells detected by the access

terminal,



19. The base station of claim1l, the interface

conponent further configured to transmt at |east a
w@oerwitprsdf t he nei ghbor cell detection data tBCT/H8200%049016

system 20. The base station of claim 11, the neighbor

cel | managenent data includfng a neighbor |ist update

request, the neighbor |ist update request including at

| east one of a handover relation update or an X2

rel ation upstktfer rdctieindMighbocédlbma@omontatita fomfangpedion and

to automatical |y update a Iea one of a handover

rel at mﬁlt%{gaa%@%iip tSYr“éefHeﬁi“ﬁ ‘i’r|°§ nnagemeps daiginglpdipg data
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£ om Bodssebis BaRrtsh Ol b PRio el maudhptin ek B s Ehbor
st or agg| amselitiémgaRnpri si ng: code for receiving neighbor
cell detection data froman access termi nal, the
nei ghbor cell detection data identifying neighbor

I'ls detect cess
PEcer Oiuraarg it DBRE SRS bR R R GO R gl getaton (ANR)
apefieid ian v@?@lemymlﬁﬁﬁmebé@%&mﬁyﬁd@%nmﬁgie nei ghbor
cell managenent_ data |nclud|$% dat a at facilitates

per f oPeRGfORTCCRENE Nt OANA daieréion data feare ag aeresy tgpminal, the

FULEESHRLARPAR, ol RS SRR Bl 8 PG
man agﬁiasemst fod adcaivanpthdighdon eeilgimbmdgeﬁehi daﬂzefremt aanpedmbﬁ and
22, An ap execut i on

aratus for _ faci
HEHUSRDFC Qf&i\iéﬁis%?mﬁéﬁ a?igiaipr(csi RyenegeTRent dake 1i1<iiu‘?amg data that
Y&cﬂﬁit@%er%tlmtﬁéa@%& Rﬁﬁ%ﬁ&ﬁiﬂ Qfy conprising: means

recel vi ng nei ghbor cell detection data from an
ac c esmealmﬁmr ﬂilabmatm@amepc@lﬁofoﬁ’a meghbod &stethicinerghtiat last updated as a

hierh el e ReRbctia m@Berot g farg ooy SHEAduise e
data from an operation and mai nt enance (OAM system

t he nei ghbor cell managenent data including data that
Paci | Atractbed frehopaiatign and Metdenadere( (XNFD Systerm iiom Witghegs
omat.i n
BB o P TR A B e fr BFBRIANSD o bV  buse
celidn, ¥empgeirnent data and the neighbor cell detection
data. 23. A nethod for an operation and naintenance
( OAM) DOy B RIOGESHRITHR CERHT RN cxecUaRl¢ Instragtions stored on a

? 3} n@#&l r%gda%fle ﬁg%gé;gfehﬁm{]%' 1%1?81"16115[ flcAbl IQ\Qm%%Ié@,

I ons
recelvmg ANR data from the base station, the ANR data including at

least one of neighbor cell detection data or neighbor list report data, the neighbor
cell detection data identifying neighbor cells detected by an access terminal, the
neighbor list report data including a summary of updates made to a neighbor list;

generating neighbor cell management data, the neighbor cell
management data generated as a function of the ANR data and including data
that facilitates performing at least one ANR function; and

transmitting the neighbor cell management data to the base station.



station, conprising: enploying a processor to execute
conput er executable instructions stored on a conputer

wo e@dabioes st orage nediumto i npl enent the fol | BOI/N§2009/039016
acts: receiving ANR data fromthe base station, the
ANR data including at | eas%ne of nei ghbor cel
detection data or neighbor list report data, the
nei ghbor cell detection data identifying nei ghbor
24l | sTHetedioddflolairarr3ate @sscritdigadabmpiisieg paicghingmeighbor cell
L L
Hggﬂ&ﬁqﬁpt data, the nei ghbor cell managenent data
genferated as a function of the ANR data and i ncl udi ng
data that facilitates perform ng at | east one ANR

nction;, and transm.tting the nei ghbor .cell . .
8 b el B e Rt o OB esatigapeigbor el
fladh t d4th eha@ BRAIIRS b B8mMARhd EPMRIatSINK? d@NEIAsh&Y of the
nei ghbor cell managenent data that includes a conmmand
ngghipdadise a handover rel ation aspect of the nei ghbor
list. 25. The nethod of claim 23, the generating act
conpri sing generating nei ghbor cell managenent data

phat TREhedRE of cROITIBNGhe tgondiptitat &t dmpdsif® b@icrAhg neighbor cell
aspect of the neighbor list. 26. The nethod of claim

pgnageeng e it ingipdae et lewtpre of mbprngeriarbiaakist avei hgneever
T A I e

padaminnen ANRifimetiorbihaciidags adandwmre ataionvispdoe bt gik neighbor
ﬁacilitating perform ng an ANR function that updates a
#ndover relation aspect of the neighbor list. 27. The
met hod of claim 26 further conprising facilitating a
comruni cati on between a network manager |ayer and an
27.enehhe methmdef claay o, futthe cgepesiagifaglitattg gememanicagon
ﬁontents of the at gggst ne .handover bl.ackljst or

GG & Petpors Biapager by chand A qlFr Rt Spanager IR RERT Rt act
g&herathhg OREARGI e 4ll@siBRhanibRr BRRRAALE REhRSEr whitelist as a
conpri sing generating neighbor cell managenent data
fungtion picthg gemmamidadest one of an X2 bl acklist or an X2
whitelist, the at | east one X2 bl acklist or X2

iteljst facildtating,perform ng an ANR function th
B nt b et o e AR S T e A iiag Bk e Rbor et
ﬁﬁna%@ﬁ%nﬁ@itﬁ' att afcldleahiMe A8 oh bt HEX2 BRIFRA Bt BY X2 whitelist, the at

facilitating a conmunication ' '
least one X2 blacklist or X2 whitelist facilitating performing an ANR function that

updates an X2 relation aspect of the neighbor list.

29.  The method of claim 28 further comprising facilitating a communication
between a network manager layer and an element manager layer, the generating act
generating contents of the at least one X2 blacklist or X2 whitelist as a function of the

communication.

30.  The method of claim 23, the generating act comprising generating neighbor cell
management data that includes an IP address, the IP address facilitating performing an
ANR function that updates an X2 relation aspect of the neighbor list so as to include the
IP address.



bet ween a network manager |ayer and an el enent manager

| ayer, the generating act generating contents of the
w@rookaans3 one X2 bl acklist or X2 whitelist as BCT/US2009/039016

function of the communication. 30. The nethod of claim

23, the generating act conpPising generating nei ghbor

cell managenent data that includes an | P address, the

| P address facilitating perform ng an ANR function

that updates an X2 relation aspect of the nei ghbor

List sp as to include the I P address. 31.. The net hod, of
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request. 32. An operation and mai ntenance (QAM system
for facilitating execution of automatic nei ghbor

lati,on (ANR) functions i ase station, . .
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caceaicvthd gomputperedib] coniugionedhd msfradions el elingemsirvdtiogs for
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yeplpagriinggmlupitneh ¢phiRy the &plloviag eempeifitfat a or

nei ghbor 1}, %c_efv?r@éc}mg;%@%ﬁb ccoglhglél%g kg ﬂl@ﬁfta&tg gécleiv‘#@g ANR @fa from

data identifying nei etecte y an ‘access
t er m thalbasd $tetiameilgh®iSR datasincludpgrat ledsttomeionotigblbargel detection

f t de t i ghb list;. A s
rmnagitts Song BB S LERP giiRefe s B dsRtio S Rbicaupine
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dat a inehtdifeasunmatyed updateomadnlg wancighbastistone ANR
function; n }Xﬁ\ﬁ{%‘%n%%elr (rc::]%F oon%P Qoen 1%1?%%%' aerr?tg ntte%léb%r cell

transnt the' nelg manage ase

st at i @Anagdent Hta, BAVhSYBHER el ina@h@inidnd data lgbferddRas a function of
manager conponent configured to generate nei ghbor cell

: 19 :
nmanagBWeht R diataanddngluding defgdhat fac Rerferanipg atdleest gne ANR
handoyltion;
a transmitting component configured to transmit the neighbor cell

management data to the base station.

33.  The OAM system of claim 32, the ANR manager component configured to
generate neighbor cell management data that includes a command to update a handover

relation aspect of the neighbor list.

34.  The OAM system of claim 32, the ANR manager component configured to
generate neighbor cell management data that includes a command to update an X2

relation aspect of the neighbor list.



rel ati on aspect of the neighbor list. 34. The OAM
system of claim 32, the ANR nmanager conponent
w@omdiigwsed to generate nei ghbor cell nanagenmePCT/Us1089/039016
that includes a command to update an X2 relation
aspect of the nei ghbor | i sB135. The OAM system of
claim 32, the ANR manager conponent configured to
gener ate nei ghbor cell managenent data that includes
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whitelest pse fungtipn pf ancangiaper PoPRFMgcastIRMaBAEY [ BreT engthe
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gglgﬁ%ﬁa@ﬁf%%f em of claim37, the ANR manager
conponent conprising a network nmanager |ayer and an

87 .ememMhe PAN G@dterh @Y elaim BREthAMRIRBRAGERS T cEMPPRYIE Bdnfigured to
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nei ghbor cell managenent data that includes an IP
address, the IP address facilitating perform ng an ANR
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39.  The OAM system of claim 32, the ANR manager component configured to
generate neighbor cell management data that includes an IP address, the IP address
facilitating performing an ANR function that updates an X2 relation aspect of the

neighbor list so as to include the IP address.

40.  The OAM system of claim 32, the ANR manager component configured to
generate neighbor cell management data that includes a neighbor list update request, the
neighbor list update request facilitating performing an ANR function that updates at
least one of a handover relation aspect of the neighbor list or an X2 relation aspect of

the neighbor list as a function of the neighbor list update request.



t he nei ghbor Iist as a function of the neighbor Iist
updat e request.41. A conputer program product for

wo awbl124083 i ng executi on of automatic nei ghbor PEI/a820091039016
(ANR) functions in a base station from an operation
and mai nt enance (OAM) systéh conprising: a
conput er -r eadabl e st orage nedi um conpri sing: code for
receiving ANR data fromthe base station, the ANR data
including at | east one of neighbor cell detection data

r neighbor |ist repor t he nei ghbor cel
Akt oc AT RTERED Chgo 2%5111&%%% cxeEPYIn feuirmpasty Ngjghbor
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I ncluding 'a summary o ates mad nei ghbor

by s, coogpeisingr generatlng nei ghbor cell managenent
data, the neigh cel | enent .data generated as a
funct F STBRCHROANES Gines TG FEPURIAG. dat ot hat
facilitategoRabf RLEVIE AUR|RBStoR ML WRsEhHE thOANRENa
code for transmtting the neighbor cell nanagenent

dat a insluding Ebé@@t erteatfingighbaocellaletegppm ate @ ngighbor list report data,
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facil statdres perform ng at | east one ANR function; and
means for transmtting the nei ghbor cell managenent
data to the base station.

42.  An apparatus for facilitating execution of automatic neighbor relation (ANR)
functions in a base station from an operation and maintenance (OAM) system,
comprising:

means for receiving ANR data from the base station, the ANR data including at
least one of neighbor cell detection data or neighbor list report data, the neighbor cell
detection data identifying neighbor cells detected by an access terminal, the neighbor
list report data including a summary of updates made to a neighbor list;

means for generating neighbor cell management data, the neighbor cell
management data generated as a function of the ANR data and including data that
facilitates performing at least one ANR function; and

means for transmitting the neighbor cell management data to the base station.



